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further interpretation in the light of further studies 
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Foreword 


The United States Strategic Bombing Survey was established by 
the Secretary of War on 3 November 1944, pursuant to a directive 
from the late President Roosevelt. 

The officers of the Survey were: 


Franklin D'Olier, Chairman. 
Henry 0, Alexander, Vice-Chairman, 


George W. Ball, 

Harry Le Bowman, 

John K, Galbraith, 

Rensis Likert, 

Frank A, McNamee, Jr., 

Paul H. Nitze, 

Robert P. Russell, 

Fred Searls, Jre, 

Theodore Р. Wright, Directors. 

Charles G, Cabot, Secretary, 
The Table of Organization provided for 300 civilians, 350 
officers and 500 enlisted men. The Survey operated from headquarters 
in London and established forward headquarters and regional headquar~ 
ters in Germany immediately following the advance of the Allied 
armies. 

It made а close examination and inspection of several hundred 
German plants, cities and areas, amassed volumes of statistical and 
documentary material, including top German government documents; and 
conducted interviews and interrogations of thousands of Germans, 
including virtually all of the surviving political and military 


leaders, Germany was scoured for ite war records which were found 


111 


sometimes, but rarely, in places where they ought to have been; some- 
times in safe-deposit vaults, often in private houses, in barns, in 
caves; on one occasion, in a hen house and, on two occasions, in 
coffins. Targets in Russian-held territory were not available to the 
Survey. 

Some two hundred detailed reporte were made, During the course 
of its work, the Survey rendered interim reports and submitted 
studies and suggestions in connection with the air operations against 
Japan, ! 

While the European War was going on, 1% was necessary, in many 
cases, to follow closely behind the front; otherwise, vital records 
might have been irretrievably lost, Survey personnel suffered 
several casualties, including four killed. 





The Survey studied the effects of the air attack on Japan and 
further reports have been submitted to the Secretary of War and the Seo- 
retary of the Navy, 


iv 





TABLE OF CONTENTS 


Summary 
Tabulation of Underground and Dispersal Plants 
Introduction 
Aviation Fuels 
SCHWALBE - Hydrogenation 
KUCKUCK + Combination Aviation Fuels 
KYBOL „Ӯ Di-ethyl-benzene 
ILTIS * Superfractionation 
KRANICH -, Catalytic Cracking 
KLEIN SCHOLVEN - Hydrogenation 


Motor Gasoline 


OFEN =- Dispersed Crude Unit 
ROST - Primitive Crude Unit 
TAUBE ^ Cracking Plant 

KARPFEN - Small Fischer Plants 
JAKOB - Primitive Cracking Plant 


KUGELOFEN- Cracking Plant 


Lubricating Oil 
DACHS * Lubricating Oil Plants 
STEINBOCK- Paraflow 


Diesel Fuel 
MOLCH - Phenol Extraction 
WUESTE - Shale Oil Plants 


Miscellaneous Plants 
KLEIN SCHOLVEN - Hydrogenation 


KUGELOFEN < Cracking f 
KREBS - Fischer Tropsch 
FRITZ | „ Dewaxing - 
STEINBOCK * 1 - Catalyst Storage 
RABE =- Tetra-ethyl-lead 


Cost and Manpower 
Estimated Costs and Labor Required 


The Underground Oil Plant in Practice 
Types of Protection 

Vault at Muehidorf 

Conclusions 


Page 


11 
11 
12 
13 
15 
15 
15 


23 
23 
23 
23 
27 
27 
27 


34 
34 
35 


4 6 
46 
4 6 


52 
52 
52 
52 
52 
52 
52 


53 
56 


58 
612 
62 
66 


‚ РАРТ 11 


PLANT DATA AND DESCRIPTIONS 


Page 
Basis of Labor Calculations | 67 
о of Firm Names and Abbreviations 69 
SCHWALBE - Hydrogenation | | 70 - 80 
KUCKUCK - Combination Aviation Gasoline 81 - 91 
KYBOL - Di-ethyl-bensene 92 
FASAN ^ Benzene Alkylation 95 
ILTIS ~- Superfractionstion 96 
KRANICH - Catalytic Cracking 98 
KLEIN SCHOLVEN - Hydrogenation 99. 
ОРЕН - Dispersed Crude Units 101 - 105 
ROST - Primitive Crude Units 106 - 108 
TAUBE - Cracking 109 - 113 
KARPFEN - Fischer Tropsch 114 - 119 
JAKOB - Primitive Cracking 120 - 130 
KUGELOFEN - Cracking Plants 131 
DACHS - Lubricating Oi} 132 - 152 
STEINBOCK 2 Paraflow and catalyst 153 - 160 
MOLCH . - Phenol Extraction 161 - 167 
WUESTE - Shale Oil 168 - 171 
KREBS - Fischer Tropsch 172 
FRITZ ^ Dewaxing 173 
STEINBOCK 1 =» Catalyst and High Pressure 
Equipment Repair 174 


RABE +. Tetra-ethyl-lead 176 





Figure 
Figure 


Figure 


Figure 
Figure 
Figure 
Figure 


Figure 
Figure 
Figure 


Figure 
Figure 


Figure 
Figure 
Figure 
Figure 


Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 


Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 
Figure 


wu 


чо Ys 


© 2 


11 
12 


13 
14 
15 
16 


17 
18 
19 
20 
21 
22 
23 


24 
25 
26 
27 
24 
29 
30 
31 
32 
33 


LIST OF FIGURES 


«= 


Location ої Underground and Dispersal Plants 
Total Production Expected - Underground and 
Dispersal Program 


KUCKUCK - Flow Diagram 

Little Scholven - Hydrogenation Plant 
Reactors 
Separator 


Distillation Unit 
Distillation Furnace 

Di -ethyl Benzene Plant at Gendorf 
Distillation Equipment 
Catalyst Chambers 


Hydrogenation Plants - Underground and 
Dispersal 
Planned Capacity-Avietion Gasoline 
Typical ‘‘OFEN‘‘ IAstallation-Small Topping 
Unit 
Cracking Plant at Deggendorf 
Fractionators 
Furnace 
Pump House 
Tank Field 


Fischer Tropsch Plant at Leipzig 
General View | 
Rear View of Ovens 
Close up of Fischer Oven 
Treating Section 
Planned Capacity-Motor Gasoline 
Processing of Brown Coal Tat 
Underground Lubricating Oil Plant - Porta- 
Schematic Drawing 


Underground Lubricating Oil Plant at Porta 
Furnace - Furfural Unit 
Main Entrance 
Separntors«-Furfural Unit 
Vacuum Pumps = Furfural Unit 
Distillation Columns 
Separators and Extraction Columns 
Chillers - Dewaxing Unit 
Ammonia Compressors - Dewaxing Unit 
Dewaxing Unit Filters 
Filter Mechanism - Dewaxing Unit 


Page 


10 
14 


16 
16 
17 
17 


18 
18 


19 
22 


24 


18 
18 
18 
18 


28 
28 
28 
28 
32 
33 


36 


37 
37 
37 
38 
38 
39 
39 
39 
40 
‘2 


LIST ОР FIGURES 
(Continued) 





Page 
Figure 34 Boiler Plant 41 
Figure 35 Feed Tanks 41 
Figure 36 Planned Capacity-Lubricating Oils 44 
Figure 37 Unit Plan for Petroleum Processing 45 

Dephenolizing Plant at Altenburg 
Figure 38 General View 64 
Figure 39 Receivers 64 
Figure 40 Schematic Layout of Shale Oil Plant 49 
Figure 41 Planned Capacity - Diese! Oil $1 
Concrete Vault at Muehldorf 
Figure 42 End View 64 
Figure 43 Side View 64 
LIST OF FIGURES«APPENDIX 

Page 
Figure 44 Hydrogenation Unit 72 
Figure 45 Underground Plants at Niedersachawerfen 83 
Figure 46 Catalytic Cracking Unit 85 
Figure 47 Hydroformer DHD 88 
Figure 48 Alkylation and Butane Dehydrogenation 91 
Figure 49 Di-ethyl Benzene Plant 93 
Figure 50  *'OFEN'* „ Small Topping Unit 104 
Figure 51 Flow Diagram '*ROST'" 197 
Figure 52 '*TAUBE** - Cracking Plant 111 
Figure 53  ''KARPFEN'' - Fischer Tropsch Plant 116 
Figure 54 Karpfen Plants - Capacities 118 
Figure 55 ‘‘DACHS 1'* - Flow Diagram 134 
Figure 56 Fdeleanu Dewaxing 138 
Figure 57 Sulfuric Acid Treating 138 
Figure 58 Suida - Nobel - Poell Dewaxing 142 
Figure 59 Barisol Dewaxing 143 
Figure 60° Lubricating Oil synthesis 146 
Figure 61 Underground Refinery Dachs IV 147 


Figure 62 Schematic View - Steinbock II 160 





SUMA 


The heavy attacks on strategic oil targets in May 19,4 showed 
the Germans that they could not repair their big plants as fast as 
Allied bombers could wreck them, So they made plans in June to spread 
many small plants throughout Germany and to put а number of them under-- 
ground, 


Several German technical men say now that they had proposed that 
production be meved underground as early as 19,0, But, they were told 
that the war would be won before the plants could be built, and they _ 
were threatened with confinement in concentration camps for questioning 
the Reich's impregnability. The suggestion,-nevertheless, was feasible, 
Properly designed and ventilated oil plants could be operated under- 
ground with reasonable safety, Inspecting and maintaining properly 
built underground plants would have been much less difficult and danger- 
ous than repairing and running surface plants subjected to bombing 
periodically--but the Germans formulated their plans and began to dig 
too late, 


On May 31, 19,4, Albert Speer, Reichsminister for Armament and 
War Production, chose Edmund Geilenberg as General Commissioner for 
Inmediate Measures, and the underground and dispersal program that 
was adopted a few weeks later was entrusted to him. Geilenberg was a 
former miner who had became manager of the Brunswick Steel Works. He 
was given unlimited authority to take Jaber ani materials fran other 
industries, and at one time he commanded a labor force of 350,000 per- 
sons. "Не is responsible", Hitler had decreed, "for tackling the work 
turned over to him with а generous supply of manpower and material and 
reckless energy. The speed of the work is not to be impaired either by 
formal or re gional obstacles", 


The underground and dispersal program, as originally formulated, 
was expected to supply Germany with 82 per cent as much aviation 
gasoline as had been produced in January 1914, 25 per cent as much 
motor gasoline, half ss much lubricating oil of all types, two-thirds 
as much aviation lubricating oil, and 88 rer cent as much diese! oil. 
But, despite Geilenberg's prodigious efforts, only about a million bar- 
rels of straight-run gasoline and diesel oil and a grall amount of a 
blending agent were obtained up to the end of the war, 


Aviation Fuel The program called for production of 130,000 tons 
of aviation fuel per month (37,000 bbl. per day), beginning in the sum- 
mer of 1945, but none of the aviation-fuel plants could have started 
untíl late that Fall, 


Seven high-pressure catalytic hyürogenation plants were to have 
been built underground ani one above ground, to proiuce 92,000 tom 


„lo 


of aviation gasoline and jet plane fuel per month, Six were to be fed 
tar from coal-carbonization plants, and two mere to be fed gas oil and 
residuum from crude, Only two of these plante were still under construc- 
tion when the war ended, and work on the others had been dropped 


previously. 


А more complicated underground plant, to produce 19,400 tons of 
aviation fuel per month, was planned at Niederrachswerfen, Thir was 
to have been built in a gypsum cliff alongside an underground V-1 
and Y-2 factory, a Junkers aircraft plant and a liquid-oxygen plant. 
The installation was to have included two vapor-phase hydrogenation 
units operating in series, and а catalytic cracking unit to convert 
coal ter and crude oil distillate into aviation gasoline; a bydro- 
forming unit to increase the octane number and aromatically of straight- 
run and hydrogenated gasoline, and an alkylation and butane dehydrogena- 
tion unit to produce iso-octane, When Germany surrendered, however, 
the tunnels for this plant were only three-fifths completed, and only & 
emall amount of the equipment had arrived at the site. 


The aviation-fuel program aleo included several emall plants and 
five units to produce blending agents. One of the latter, camable of 
producing 1,400 tons of di-ethyl-benzene per month, began operating 
in January 1945. Other aviation-fuel plants were under construction, 
but not finished, when Germany collapsed, 


Motor Gasoline The motor gasoline program war expected to pro- 
duce 41,000 tons per month (12,000 bbl. per day), of which about one- 
fourth was to be fed to the aviation gasoline plante. Forty-one dis- 
регвей plants were completed, which could have handled all of the crude 
oil produced in Germany, but leee than 40 per cent of their capacity 
was used, mainly because of tranmportation troubles, 


To produce motor gasoline from crude oil, the Germane planned 
forty small distillation units in the hille, in the woods, in ouarries, 
and sometimes underground, Thirty-six of these were in operation in 
the Fall of 1944, These dispersed plants were camouflaged and too emall 
"4 widely ecattcred to be attractive targets for bombers. They were 
completed in four monthe and each one had a crude capacity conserva- 
tively estimated at 3,000 tons per month. In addition, five primitive 
distillation units were built in bombed-out industrial plants, where 
they were camouflaged by the wreckage. There were continues shell 
stille built from boilere and salvaged eouirment. 


far from the dispersed crude distillation unite war to have been 
used as feed for the lubricating oil plante, but dertruction of the 
latter forced them to store it in open pits. Two modern thermal crack- 
ing units were being built to use thie tar to produce garoline, diesel 
and fuel oils, These unite were removed from damaged refineries tc | 
sites protected by cliffs or woods, | 
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Destruction of hydrogenation plants also left the Germans with 
an excess of tar from coal-carbonization, so they vlanned 33 small, 
primative, cracking unite to make use of it. Construction of these 
plants, however, was not very far along, 


In addition they started to build ten small Fischer-Tropsch plants 
above ground, to make motor gasoline out of carbon monoxide and hydro- 
gen from city gas worke, 


Tubricating 011 There are several operating steps in the production 
of lubricating oil, and considerable storage of intermediate producta is 
necessary. Hence, dispereal of there plante war not considered feasible, 
and plans were made to go underground. Six were to be built underground, 
and two were to be concealed in woods and valleys. These plants were to 
have been quite complete, and were to have produced 38,000 tons per month 
of lubricating oil of which 6,000 tone would have been aviation grade. 

All grades, from light machine oils through heavy cylinder oils and waxes, 
were to be produced, 


More progress was made on these plants than on other parts of the 
underground program, If the war had continued, and transportation had 
been available, the Germans probably would have been fairly well surplied 
with lubricante in the Fall οὐ 1545, 


Diesel Oil Diesel oil wes to be nroduced largely ав a by-product, 
but two types of plants were designed expressly for production of this 
fuel. Six plants were being built to remove phenols from the míddle oil 
produced in coal-carbonization plante, thereby making 1% suitable for 
diesel o1l and recovering the phenole for use in the chemical industry. 
In addition, ten primitive units for the extracticn of oil from shale 
were planned and makeshift operations vere started in some of them. 

The shale war piled about 10 feet high, covered with a layer cf peat, 

and ignited. Air was then drawn through this mass and the combustion 
which occurred produced enough heat to crack oil vapore out of the shale. 
There vapors were condensed to produce a very low grade of diesel fuel, 
usuable only in hot bulb (semi-diesel) engines, All told, the Germane 
expected to get 38,000 tons of diesel oil per month from their phenol- 
extraction and shale-oil plants, This and by-products from other 
operations would have given them 159,000 tons per month, but the diesel 
01] reauired tc feed cracking units and a hydrogenation plant would have 
reduced the output to 103,000 tons per month. 


In addition to theee projects which were part of an integrated 
program, several emall plants were planned to take advantage of local 
situations. Three were to be built, for instence, with eouipment sal- 
vaged from the Schölven hydrogenation plant after it wae bombed, another 
wae tc be a small Fischer-Tropech plant with 20 ovens in the face of а 
cliff, and another wae to be a dewaxing unit for lubricating 011 in the 


basement of a brewery. 
-3- 
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The whole program celled for about 140 separate plants, varying 
greatly in size and type, was to cost 1,400,000,000 RM and would have 
required at least 200,000 men's labor for a full year, 


The scarcity of labor and materials, the loss of construction sites 
to the advancing Alliee, and chenging conditione compelled the Germans 
to revise their plans repeatedly. The program, in fact, was cut in half 
in the last few months of the war. 


Prof. Krauch, Commissioner General for problems of the Chemical 
Industry, estimated that it wan three times as costly to put plants 
underground ав to build them on the surface, Dr, Fritz Ringer, head 
of the Mineral 011 Bureau under Dr, Buetefisch, said the program could 
not have been completed in time for World War II, and Geilenberg һ1ш- 
self said he had told Goering in October 1944 thnt the о11 industry 
could not be saved unless énough fighters were put in the air to protect 
the refineries above ground, 


The most serious weakness in the underground and dispersal program 
was the relience on railroad transportation. Most of the plants de- 
pended on the railroads both for their raw materiale and distribution 
of their products. This contributed to the overloading of the railroads, 
which were already severely damaged by aerial attacks. The vulnerability 
of the transportation facilities was go great that many responsible 
Germans admitted that etrategic bombing could have paralyzed the industry 
even if the underground and dispersal program had been completed. 


The sources of feed for aviation-fuel plants, furthermore, would 
«ill have been vulnerable if these plants had been mut into operation, 
because no steps had been taken to protect the carbonization or coal 
hydrogenation plante on which the underground plante relied for their 
feed, 


Centralized underground plante would Leve been lees vulnerable than 
the dispersed plants built by the Germans, This would have involved two 
or three large underground refineries, near the German о11 fields in the 
Hannover апд the Danube areas. In addition, several large underground 
coal hydrogenation and carbonization plante would have been needed near 
the coal deposits, These large refineries could easily be subdivided 
by splitting them up into separate tunnels во that an accident to one 
would not affect the others. 





This program would necersarily include crude oil pipelines from the 
fields to the refineries and a network of product lines for distribution. 
Distances within Germany are not too great and the steel that went into 
replacehent of bomb damage probably woudd have been sufficient to cover 
the pipe liner reouired, | 


With thie type of program the Germans might have been able to supply 
their military forcer with a respectable quantity of oil products despite 
strategic bombing. 
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TABULATION CE MHDERGROUSD ΔΙῸ DISEBESAL MAIS 


literal 
Sole Наше 
DACHS Badger 
FASAN Pheasant 
FRITZ Fritz 
ILTIS Polecat 
JAKOB Jacob 
KARFFEN Carp 
KLEIN SCHOL- 

VEN Little Scholven 

KRANICH Crane 
KREBS Crawfish 
KUCKUCK Cuckoo 
KUGELOFEN Ball furnace 
KYBOL — 
MOLCH Salananier 
OF EN Furnace 
ROST Grill 


Translation Dina 


lubricating Oil 
Benzene alkylation 
Lube oil dewaxing 
Superfractionation 
Cracking 

Sm 11 Fischer-Tropsch 


Small hyärogenation 
Catalytic cracking 
Fischer-Tropsch 
Catalytic cracking 
Hydrogenation ° 
Hyàrcforming 
Alkylation 

light cracking 


Di-ethyl-benzene 


Phenol extraction 
Crude distillation 


Primitive crude 
distillation 


*Figure indicates number of plants pimned, 


No» 


8 
2 
1 
3 
11 
10 


Бю ÁO 


№ 


22 


цо 


Unierground 
Concealed 
Conces led 
Concea led 
Concealed 
Concealed 


Concealed 
Concea led 


Underground 


Underground 
Concea led 


Concealed & 
Underground 


Concealed 


Concealed 


Concealed 


TABULATION OF UNDERGROUND AND DISTERSAL PLANTS - cont'd 








Literal | Νου e 
Rode Mame, Ixonslation Tyre کے‎ Bms 
SCHWALBE Swallow Hydrogenation 6 Underground | 
STEINBOCK Goat Catalyst manufacture 2 Underground - 
TAU DE . Dove _ Oreoking | 2 Concealed 
WUESTE Desert Shale oil 10 Concealed | 
RABE Crow Tetraethyllead 1 Underground 





“Figure indicates number of plants plmned, 


UNS USED IN THIS ДЕРОВТ 


All capacities and production in this report are given in metric 
tons per month, i 


1 metric ton £ 220, lbs > 

1 ton of gasoline = Approx 8.6 bbl (42 gallon) ` 
l ton of Diesel oil = Approx 7,3 bbl | 
1 ton of Lube oil = Approx 7,0 ЪЪІ 


or І ton. per month ,287 bbl per day of gasoline, 
„21, 1 per day of Diese {1 


«233 bbl per day of Lube 0144 





In general capacities are based on 25 days operation per month 
as that was the practice in Germany, 
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PARI I 
Jatroduction 


The raids on German refineries and synthetic oil plants during 
the summer of 194], caused a serious loss of production, particularly 
of aviation gasoline, Since the plants were attacked at intervals so 
short as to limit makeshift production to a few days only, it was 
` decided that drastic measures were required to prevent the ultimate 
destruction of the German oil industry, 


An order from Hitler, dated Мау 31, 1911, created the position of 
a General Commissioner for “Immediate Measures", under the Reichs = 
minister for Armament and War Production (the Speer Ministry) who was 
to speed up the reconstruction of the bombed oil and chemical. plants, 
Reichminister Speer appointed Mr, E. Geilenberg to this position and 
he was invested. by Hitler with almost unlimited powers to requisition 
labor and material from other industries, if necessary, to accomplish 
his mission. 


Deve lopment of Production During 19h41 


In bay and June, 1944, the Air Force attacks on the German petro- 
leum industry began on a large scale, In some cases the attacks stop- 
ped production completely, and in others only partially, Аз a result 
of continued sir attacks, the situation became more acute and developed 
into а race between destruction and reconstruction, in which finally 
reconstruction could not keep pace. In addition, these plants could 
never be brought to their full original capacity because parts of the 
plants had been so badly damaged that it was not possible to repair 
them in any reasonable time. From these badly damaged plants, 
material which was still usuable was removed and used for reconstruction 
elsewhere. 


This reconstruction used up 4 good part of the reserves of equipe 
‚ ment and building materials, as well as equipment on order for new 
plants, and after a short time it became more difficult to get replace- 
ments and the raids had considerably more effect. It was estimated 
that the repair of the existing plants required as much labor and 
materials ag the continuous building of three large hydrogenation 
plants, 


The first task of the Geilenberg organization was the repair of 
the damaged hydrogenation plants. One month later, the crude cil re- 
fineries were added and within two months the program was expanded to 
include the nitrogen plants. 





At first, the 


June, 1944, the Planning was started 
and dispersal planning of the Fall 


dustry to reduce its vulnerabi] 
and complex plants 
safe from air attack. 


The projected under 
Auction of the following 


Tons 
per 
Honth 
Aviation Gasoline 130,000 
Motor Gasoline 30, 000 
Diesel 011. 103, 000 
lubricating 011 - all types 38,000 
lubricating 011 ~ Aviation 6,000 
The 45 Projected dispersal Plante 
than enough Capacity to 


not replace the motor gasol 
and Fisther.Tro h 


À German char 
On page 10, 


This report is divided 1 
Cussion of the Program and Plants in 


ction figures, 
idual Plante, 
Completion 


dual projects, 


The underground 


and діерегва] Dro 
products manufactured 


Organization functioned 
damaged plants, in the shorter 


ent that the problems 
merely by reconstruction, 
places or to во dis 


t possible tine 
arising from air 


It was neces 


ground and die 
amounts of gasoline 


Planned Production - Underground and 


nto two zarte, 


General , inci 
PART II Consiste 


information с 
dates, Cost and labor esti 
Cities, tinplified flo 


айв and detailed di 


eolely to repair the 


sary to remote plants to safe 


er that they would be 


Persal program involved the pro- 


and oil when completed: 


Dispersal Program 
Total German Percent 
Production 
J 
159,000 | 82 
` 118,009 25 
117,000 88 
76,000 50 
9,000 67 


for refining crude oil had more 


Crude 011 production in бетин 
ine produced by hydrogenat 


art of the underground and 


PART I consists of a dis- 
uding overall cost, 
Of a series of data 


gram may be divided logically bY 
, and this report w 


111 &£roup them as follows: 


Ay lat lon Fuel R 
Motor Casoline 
lubricating 011 
Diesel fue], 
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‚ "ut it soon became Pd 
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lting damage from any one att 

з At this time, about 
which resulted in the underground 
and Winter of 1944, The Geilenberg 
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AYIXIION FUELS 


In January, 1914, aviation gasoline production in Germany was 
approximately 159,000 tons per month and came almost exclusively from 
hydrogenation, The attacks in the summer of 194) reduced this produc- 
tion to one-third of normal and while it recovered to about 50% for a 
short time, it was reduced by further attacks to about 2% by February, 


1945 


Аз the result of the destruction of aviation gasoline potential, 
it was decided to mow a large proportion of the hydrogenation plants 
underground in spite of the admitted hazards involved. Since the 
hydrogenation plants were very large and involved a great deal of 
equipment, their dispersal required a relatively long períod, and in 
order to avoid losing what capacity was available it was necessary to 
move the plants in stages, Because of the large areas required, a 
great deal of excavation was necessary before much could be done in 
the way of moving equipment and by the time the tunnels were ready, 
considerable salvaged material was available, 


Originally, it was planned that these plants would start produce 
tion in the summer of 1945. Because of shortage of explosives and 
transportation, and requirements for a large amount of labor for re- 
pairing current damage, the program kept falling behind schedule: and 
it is certain that none of these plants would have started before late 
Fall, Initially, the program involved eight SCHWALBE or hydrogenation 
plants, three KUCKUGK aviation gasoline plants, three KXDQL (di-ethyl- 
benzene) plants, three ILTIS or superfractionation plants and а LEANICH 
or catalytic cracking plant. 


: These were to be high-pressure catalytic hydrogenation 
plants almost entirely underground (except SCHWALBE 8). These units 
were to be vapor phase only and were to feed tar and gas oil from crude, 
as well as tar from coal carbonization and hydrogenation plants in the 
Ruhr, Central Germany and Upper Silesia, The plants were to be built 
in two steps, each about half capacity with the second step completed 
about two months later, j 


The coal bydrogenation plants were to be left above ground because 
of the large area required to accomodate them, 


The plans for the underground hyürogenation plants were nct very 
far along 2nd apparently the problem of hydrogen production had not 
been settled. The existing plants manufactured hydrogen by the re- 
action of steam with coke at high temperatures, This requires large 


elle 















equipment and feeding of coke in bulk, making it difficult to elimina e 
leakage of gas, wħich in an underground plant is, of course, very А 
hazardous, Production of hydrogen oy electrolysis of water was sugges 0 
but this would have used a tremendous amount of power and probably would 
have required construction of new power plants, If these were to have 

been placed underground, the necessary excavation probably would have m" 
been even greater than that for conventional hyürogen manufacturing plants 


In 811, eight underground hydrogenation plants were discussed, th va 
of which were to feed tar from carbonization of coal, three were to f ad 
tar from Brown Coal and the other two were to feed gas oil and residuum ` 
from crude (see page 19). To a considerable extent, these plants were to 
be interchangeable as to stocks, The total capacity of these eight plant 
was 134,000 tons per month of feed stock and they were to produce 92,000. 


‘tons per month of aviation gasoline and jet plane fuel. 


As а result of shortages of labor, explosives and materials and the 

less or threatened loss of plant sites to the Allies, this program was è 

reduced to six plants and finally to two. The status at the end of the κ 
war was as follows: | 


Hydrogenation Plants 


SCHWALBE 1 - Excavation 50% complete. 

2 - Project switched to nitrogen and methanol 

production. Excavation just started. 
3 - Site cleared, ready for excavation. This 

project was dropped 31 March, 1945. 
4 - Ready to start excavation. This project 

was dropped in March, 1945, 
2 - Excavation about 30% canplete. 

- Planning had just been started, 

7 - Planning only, 
8 - Planning only, И 


At the end of the war, only SCHWALBE 1 at Oberroedinghausen and ; 
SCHWALBE 5 at Berga were still under construction, with a total antici- 
pated production of 25,000 tons per month, 


Only one of these plants passed the discussion stage, 
This was a rather complicated underground installation designed to 
operate as а self-contained unit feeding only tar from sump phase | 
hydrogenation of coal, gas oil from crude distillation and crude gaso- ` 
line, and converting it all to gasoline and а small amount of fuel 1 
oil. It consisted of the following units! 


12 








Two vapor phase hydrogenation plants operating in series to 
convert coal tar to aviation gasoline, 


One catalytic cracking unit to convert straight-run gas oil 
to aviation gasoline. 


One hydroforming or DHD* unit to increase the octane number 
and aromatic content of straight-run and hydrogenated gasol- 
ine. 


One alkylation and butane dehydrogenation plant for the pro- 
duction of alkylate (iso-octang). 


The capacity of thie plant was to be as follows: 


Hydroformed gasoline (DHD) 8300 tons per month, 

| Aviation —— 9100 tons per month, 
Alkylate (iso-ootane -ALQQ tons per month, 
Total aviation gasoline 19400 tons per month. 


The KUCKUCK was located in a gypsum cliff near Niedersachsworfen, 
A V-l and V-2 manufacturing plant, a Junkers aircraft plant and a 
liquid oxygen plant were also instaled in this formation, See page 83. 


А considerable number of tunnels were excavated under an arrange- 
ment between the WIFO (а government agency concerned with storage 
of oil, otc.) and I, G, Farben, made in 1935, whereby I, б, Farben 
was to change their existing open-cut mining of gypsum, to tunneling 
in order to provide underground storage for oil. These tunnels were 
used for the V-1, V-2 and Junkers plants, 


The tunnel program was later expanded to receive the plants 
enumerated above, and at the end of the war tunnels for the KUCKUCK 
were about 60€ complete, Only a small amount of equiyment had ar- 
rived at the plant site by the end of the war, 


KIROL: These units produced di-ethyl-benzene for use as a 
blending agent to improve the octane number and rich mixture rating 
of aviation gasoline. It is similar chemically to cumene which is 
wed in the U, S, for the same purpose, 


*Druck-HZ-Dehyürierung (literally, pressure-hydrogen-dehydrogenation). 
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The only KYBOL unit in operation was erected in a building of an 
existing chemical plant at Gendorf, This plant started operation in 
January, 19,5, апа as far a5 could be determined was the only dispersal 
plant to operate with tho exception cf the small crude units, 


This plant had a capacity of 1400 tons per month of di-ethyl- 
benzene, 


A second di-ethyl-benzene plant was originally planned as jart 
of STEINBOCK 2 at Unterloquitz, but was later abandoned (January, 19545). 


А third, to be operated ín connecticn with the TAUBE or cracking 
plant at Deggeniorf, was to produce a mixture of ethyl and propyl ben- 
“enes for the same purpose. This was known as FASAN 2, 


ALIIS: Three of these planta were considered, but two of them 
were dropped. They were to be superfractionating units for separating 
high-octane components fran motor gasoline for use as aviation blend 
Stocks. The one rem ining plant under construction when the war ended 
would have produced 1000 tons per month of aviation gasoline. It was 
built above ground and had fractionating columns 130 feet high, 

AN The KRANICH was a catalytic cracking plant with a capa- 
City of 1300 tons por month of aviation gasoline, 1% was in the plan- 
ning stare only. 






: When the Scholven hydrogenation plant was de- 
Stroyed by bombing it was decided to build three small hydrogenation 


Plants to be hidden in the neighborhood, Two of these were to be 
баз phase and the third a combination gas and sump phase unit, 


The total aviation fuel capacity of the underground plants was 


to have been approximately as follows: 
Tons per Mo. 


SCHJALBE 1-8 Hydrogenation 22,997 
KUCKUCK 1 19,5400 
ILTIS 1-3 Superfractionation 3,000 
KYBOL 1-2 Di-ethyl-benzene 2,800 
FASAN 1-2 Ethyl and propyl benzenes ‚500 
KRANICH 1 Catalytic Cracking 4,300 
KLEIN SCHOLVEN Hydrogen tion — 7100 

Total - 130,300 
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Figure 4 - Little Scholven Hydrogen Plant - After the Scholven plant was bombed. equip 


was removed and scattered through а woods near Wuels. These ovens are normally vertical 


but w i i 
t were installed almost horizontally to conceal then despite doubt as to their oper» 


ability, The one at the left is in operating position, 
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„д Figure - The high pressure зерегаёог and control manifold of one of three lispersed | 


plants built with equipment from Scholwen is shown here. The well*camouflaged bunker 





on the left was the control room; manifold valve handles were extended into this bunt 
A. 
> 








Figure 6 - Little Scholven Hydrogenation Plant - This distillation unit was used with the 
hydrogenation unit shown on the preceding page. These units were m quarter of а mile spart, 


The bunker on the left was the control house for this part of the plant. 
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es 





ма Figure 7 - This ія a close-up of the distillation fuemece nii fractionatitg columns of 
the plant shown above, This photograph showers the extent to which the equipment wat 


Ch moult laged t he he ight of the furnace can be judged hy not ing the letider at the fight. 
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MINERAL OIL SECURITY PLAN 
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ANTS STATUS AS OF 22 NOV 44 
L METRIC TONS РЕВ MONTH 


CRUDE OIL DISTILLATION 


GASOLINE GAS OIL RESIDUUM 
7800 22700 20000 
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Г UNDER CONSTRUCTION 





— PROJECTED 
7800 6700 16000 [ 
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11000 
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CODE NAME - SCHWALBE 5 
LOCATION - BERGA (THURING EN 
PARENT COMPANY - BRABAG ΖΕΙ 
COMPLETION DATE: 


8300 
101 300 
9400 





1900 


500 
14700 
13300 
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Figure 11 page 22 shows actual production for 1944 and the de- 
velopnent of planned capacity for the production of aviation gaso- 
line by the underground and dispersal plants on the assumption that 
the original program was carried out. It is evident that the pro- 
gram would have had to start at least a year earlier in order to be 
effective, 


These plants were to be built at an estimated cost of about 
1,100,000,000 RM, of which approximitely 200,000,000 RM, was ex- 
pended up to the end of the war, This would correspond to a total 
manpower requirement diverted from German industry of nearly 
50,000,000 man days or over 150,000 man years, This estimate of 
manpower included the lator required for fabrication of equipment 
from raw materials and represents roughly the total drain on 
German manpower required for this project. See page 67 for basis, 
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AVIATION GASOLINE 
(Greater Germany) 









Completion Date | Dant 
1 Feb 195 Kybol 
1 June 1915 . (Iltis 1 
Klein Scholven 1, 2 
(Steinbock 2 
1 July 1945. Klein scholven 3 
1 Sept 1945 Fasan 2 
1 Oct 1945 | Schwalbe 5 
1 Nov 1945 Kuckuck 
15 Nov 1945 Schwalbe 1 
1 Арт 196 Schwalbe 2 
1 May 1946 | Schwalbe 3, 4 
1 June 1916 (Schwalbe 6, 7, 8 
(Iltis 2, 3 


l July 1946 Kranich 
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MONTHLY AVERAGE 


PLANNED CAPACITY OF UNDERGROUND AND DISPERSAL PLANTS 


COMPARED TO TOTAL GERMAN PRODUCTION 
AVIATION GASOLINE 
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: NOTOR GASOLINE 


Motor gasoline was produced at the crude oil refineries and 
hydrogenation plants and included sane Bengol from carbonization coal, 
Since motor gasoline was produced ina large number of plants, the 
effects of air raids were not as acute as on aviation gasoline, but by 
the end of 1914, motor gasoline production was down to 50,000 tons per 
month, as compared to 118,000 tons per month in January, 19h. This 
loss occurred in spite of the fact that considerable progress was 
made in dispersal of the crude oil production, 


Dispersal of crude running capacity was accomplished by building 
38 small'distillation units of a standard type called "OFEN" with a 
total capacity of 114,000 tons per month thruput. These units were 
usually built on the sides of hills, in the woods, in quarries and 
in a few cases underground. They were protected against air raids 
by camouflage, and further should not be attractive targets because 
of their small size and great dispersal. This dispersal, however, 
increased the transportation problem seriously since all crude ani 
products were handled entirely by railroad. Also, these plants had 
only four days' storage for crude and were often run at low rates 
because of lack of feed stock. Steam was furnished by two or three 
locomotives which were originally captured in Russia. 


Thirty-eight distillation units were completed and in operation 
out of forty originally planned. Two were dropped before construction 
was started, The capacity was rated very conservatively at 3000 tons 
per month per unit, 


"ROST": In addition to the "OFEN" plants, five auxiliary dis- 
tillation units called "ROST" were built in the wreckage of bombed 
out industrial plants, using the wreckage itself as camouflage. These 
were rather primitive distillation units of the continuous shell still 
type, usually using four or five boilers with small fractionating columns 
mounted on top. 


Actually, shortage of crude and transportation limited the useful- 
ness of both types of distillation units and less than half of their 
capacity was ever utilized. The residuum from these units was to be 
used as feed stock for lubricating oil production, but destruction of 
lubricating oil plants lead to the accumulation of a large backlog of 
residuum and it was necessary to store it in open pits in order to 
continue the production of gasoline and Diesel oil, 


LAUBE: As a result of this excess of residuum, two "TAUBE" or 
cracking plants were built to feed straight-run tar. The "TAUDE" 
were full scale cracking plants built above ground in woods or along 
the sides of a cliff for protection. These were relatively modern 
plants usually removed from refineries that had becn damaged by air 
attack and were to produce gasoline, Diesel oil and fuel oil, Con- 
struction on both plants was quite far advanced. 
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DESALTING DRUMS 












RECEIVING HOUSE 








OFFICE, HOF, /TORERLOOM AND LABORATORY 









TRANSFORMER STATION 
ЕД SPUR. TRACKS 


2 uf UNLOADING RACKS FOL CRUOC 


т = —— —-Y. 


[1] LOADING RACKS FOR PRODUCTS 


US. STRATEGIC BOMBING SURVEY 
TYPICAL "OFEN" INSTALLATION 
SMALL TOPPING UNIT 
Figure 12 
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KABEFEN: The *KANPFEN® were small Fischer-Tropsch plants built 
above ground in the vicinity of existing city gas works. The water 
gas used for city gas supply was fed through these plants to produce 
а small amount of motor gasoline ani Diesel oil synthetically. These 
plants required a considerable amount of equipment and produced very = 
little gasoline. Two of these plants were in the advanced stages = h 
construction and the other eight were about 50% complete. l 


۹ 


‘| 
Destruction of hydrogenation plants resulted in an excess of tar 
from low-temperature carbonization of coal and it was necessary to 
build cracking plants for its utilization. As a result, a program 
was started for the construction of thirty three small cracking units 
called JAKOBS ani KUGELCFENS. 


ЈАКОВ: The *JAKOBS" were primitive cracking plants and were 
only in the planning stage. All eleven were to be built above ground, 


| ı Twenty-two "KUGELOFENS' were to be built from re- 
claimed equipment, usually in refineries that had been bombed out, 
They were intended far light cracking and each had a capacity of 
700 tons per month, This project apparently was still in the plan- 
ning stage. 


Tar was also cracked by feeding it into the coke beds of low- 
temperature carbonization plants at about 1300? P, The tar cracked 
to gasoline and middle oil with the formation of considerable cracked 





gas. 
tion Tar rature Carbonizat 
Feed (10 plants) 10,000 tons per month, 
Gasoline produced 1,000 tons per month, 
Middle oil 4,000 tons per month, 
sel JL 
Ofen 1 to 38 Crude Distillation 11400 1,5500 
Rost 1 to 5 Crude Distillation. 7000 28000 
Taube 1 to 2 Cracking 5000 3000 
Jekob 1 to 11 Cracking 8250 6900 . 
Kugelofen 1 to 22 light Cracking 30004 3000 
Kranich 1 Catalytic Cracking 14,00 8800 
Karpfen 1 to 10 Fischer Synthesis 350 4,00 
Dachs 1 to 6 Lubricating 011 3300 16400 κ 
Schwalbe 8 Hydrogenation | 
TOTAL 11100 120900 ` 
*Estimated 
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Figure 17 - Fischer-Tropsch Plant at Leinpzie - 
This was the largest of 10 dispersed planta 


attached to city gas works throughout Germany. 


Ihe 12 reactors shown above were removed trom 
the bembed«out plant at Luetzkendorf, 
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Figure 19 « Fischer-Tropsch Plant 
at Leipzig - Close-up of Fischer 
oven. The catalyst bed is filled 


with cooling coils te control 


catalvst temperature. 
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Figure 18 « Fischet-Tropsch Plant nt Leipzig = 
Ihis ія а rear view nf the ovens showing the 


steam und рая piping. 
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Figure 2 Fischer-Trossch Plant nt Leipzig - 
[his egutoment is used for revoving sulphur 
from the gas fed to the avens. 
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This figare of 41,100 tons per month of motor gasoline would be 
reduced to 21,000 tons per month by the necessity of vroviding crude a 
gasoline feed for the KUCKUCK hydroformer and the ILTIS superfractiona~ 
tion plants when they are started, 







Figure 21 Page 32 shows the actual production of motor gasoline ` 


for 1944 and the planned developwent of the motor gasoline capacity of 
the dispersal Program. It is evid 


ent that the dispersa] program even ` 
though capable of handling all of the German crude production, would 
eupply only a minor Part of the motor gasoline requirements. 


Figure 22 page 22 is а reproduction of hart show- 
ing the processing of Brown Co & German flow c 


al tor producte, 
The cost of the 


Program for the 
eetimated to be about 5; 


Б Production of motor gasoline is ` 
9«,000,000 RM, 
labor, 


от about 12,000 man years of 
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PROCESSING OF BROWN СС 
EMERGENCY PROGRAM FOR LOSS OF HYDROGENATION 


NORMAL PRODUCTION OF BROWN οί 


RIEBECK АКИ _ ASW SALZD! 
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7800 7700 - 1500 3200 3600 300 27000 24700 6800 6! 


N 
TAR NORMAL 85000 IN | 
TOOOCRUDEGASOLINE · I500 CRUDE HEAVY GASOLINE 
CRUDE CRACKED 
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G450 DIESEL OIL 


13350 


TION UNITS REFINING OF GASOLINE MOLCH PHENOL EXTRAGTION 
'APACITY $0000 
LAU oo 


. SECURITY 













CRUDE GASOLINE 
поо 


| 


6400 


m 
е4 
e 
à 
£e 
m 
2 
m 
m 
z 






NEAR 


DEA 
ROSITZ 


3 
AH: 

g“ 
ЗГЕ 
г 


А 
А 
è 
ὦ 
4 





RIEBECK 
MESSEL 

RIE BECK 
WEBAU 





9 OBeRmMoLwITZO 


cr 
х 

MILTITZ 
M REITZSCHEN ! 


С NACHTER.- 


3, 
= 

> 
т 








PLANHED FOR 
DEC. [944 , 













3000 
5000| | (11015) 
3700| | ( 2850) 

26600| | (18450) 

38200] | (36145) 








AL TAR 
PLANT PRODUCTION. 


ΑΙ. ТАК 


:TFURTH EOPOLD PROFEN, 
ΤΖΕΝ resis. | oer WOLFERSNEIM ea KULKOWITZ |EDDE EDDERITZ MINE 
100 3600 400 5400 ¢ |2 00 3000 


ο PLANTS 
HYDR 21500 CRUDE MIDDLE OIL 


STATUS AS OF 22 NOV44 
METRIC TONS PER MONTH 


55000 HEAVY OILS 


40000 


JACOB 
PRIMITIVE CRACKING PLANTS 


8 GROSS 
STOBNITZ 





Ee боо 600| 2950 ο КЕ | DIESEL OIL 


ИНН TOTAL 


720 | ( 720)| 9220 | MOTOR GASOLINE 
1120 |(1120)| 26220 | DIESEL ом. 
















MOTOR GASOLINE 
(Greater Germany) 


QOPLETION DATES - UNDERGROUND AND DISPERSAL PLANIS 


Completion Date Plant 

1 Nov 194 Ofen 1 - 38 

1 Feb 1945 Rost 1-5 

1 May 1945 (Jakob 3, 9 
(Karpfen 1, 5, 6 
(Taube 1,2 

1 June 1945 (Iltis 1 


(Jakob le 2, he 10 
(Karpfen 2, 3, 4 


1 July 1945 (Jakob 5 
(Karpfen 7, 8, 9, 10 
1 Nov 1945 Kuckuck 
1 Dec 195 Jakob 6, 7, 8, 11 
1 Feb 1946 Dachs д, 5 
lMay 196 Dachs 8 
1 June 196 (Iltis 2, 3 
Š (Kranich 
(Kugelofen 
(Sohwalbe 8 
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MONTHLY AVERAGE 


PLANNED CAPACITY OF UNDERGROUND AND DISPERSAL PL/ 
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LUBRICATING QIL 


In January, 1944, production of lubricating oil was about 76 ,000 
tons per mcnth, of which about 12% was aviation grade oil. The remain- 
der was used for motor oil and industrial oils, 


lubricating oil production was almost entirely confined to crude 
oil refineries and since the processes are rather complex, consider- 
able storage of intermediate products is required. Usually, when a 
plant is producing several kinis of lubricating oil, storage of in- 
termediate products will amount to one or two month's output of the 
plant. As a result, these lubricating oil plants were pa rticularly 
vulnerable to damage from air attack and there was a serious loss of 
lube oil production in 1944. It had not reached the critical stage 
because the loss in gasoline production had reduced the demand for 
lubricating oil. 


‘Because of the fact that lube oils require several different 
refining steps in their production, it is not feasible to disperse 
them as was done with the erude distillation units and, in omer 
to assure lubricating oil production, it was believed essential to 
lecate these plants underground. In ail, six plants were to be 
built underground and two were to be hidden in woods md valleys. 
These "DACHS* plants were quite complete in all details and in- 
cluded vacuum distillation, furfural extraction, propane de- 
asphalting, dewaxing, sulfuric acid treating, clay treating and 
in two cases, synthetic lube oil production, They produced all 
grades of lubricating oils from light spindle oil through the 
heavy cylinder oils and waxes and both aviation and motor grades 
of oil. 


The lubricating oil plants were further along than the rest 
of the underground program and one of them, at Porta, was nearly 
complete. Figure 23 page 36 is a pictorial layout of tnis plant 
showing the equipment in place in the tunneis, Note that in some 
places there are two and even three floors in the tunnels, each 
carrying equipment, Figures 2) to 35 are photographs taken in the 
game plant. | 


Figure 36 page lj shows the planned capacity for lubri- 
eating oil production of the underground program and actual German 
production for 19. 


Figure 37 page 15 is a reproduction of a German flow-chart 
showing the processing of all available Gurman crude oil through 
the dispersed distillation units and the cracking and underground 
lubricating oil planta. 





The following table indicates the production capacities апа 
status of the work on the eight (8) lubricating oil plante: 


Underground Lubricating 01} Plants - Capacity Ang Status 
GAPACITY ТЛО а STATUS 


Machine Motor Avia tion 
АУ. ὃ ТРЕЕ У 5 — 


Dachs 1 3000 1950 500 Nearly campleteo y 
2 3000 2000 1800 8 "OFENS* in operation under- 
ground, Starting installation 
of treating equipment. 





3 80 930 Finish about 1 August, 1945. 
ц 6635 2200 700 Excavation 30% complete, 
i | 1000 2000 Abandoned. 
800 2400 Abandoned ο 
7 1300 1900 Erection of equipment just 
Starting. 
δ. «ΜΗΝ а —129. Atamionedo 
TOTAL 19735 12380 6020 


If the war had continued and transportation had been available, 
the lubricating oil situation would have been reasonably favorable by 
the Fall of 1945, 


Paraflow, а lube oil additive, used for depressing the "pour 
point" was to be manufactured in an underground plant at Unterloquitz, 
This plant (STEINBOCK 2) originally was to manufacture hydrogenation 
catalyst, paraflow and di-ethyl-benzene (KYBOL plant), ater the 
"KYBOL*' was dropped in order to expedite work on the paraflow plant, 


It is estimated that the cost of the Fureflow unit and the eight 


lubricating oil plants would have been about 169,000,000 RM, Tha e 
total cost in mnpower would have been approximately 25,000 man years, 
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Figure 32 - Underground Lubricating Oil Plant at Porta = These large pieces 
were dewaxing unit filters, crowded into a tunnel of the Porta underground 
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ei! plant. These were э new type of filter, never tried before in a commercial plant. 
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Figure 34 + Underground Lubricating Oil Plant at Ports + This boiler was erected above 


ground to save time, A second boiler was to be built underground alter the plant was 


started, and this one was to be moved underground eventually. 





Fig IT 15 ur Lubricating Эі 1 Plant = Р rts - Th: rend TANKS were hidden in the 


IUBRICATING 015 
(Greater Germany) 


COMPLETION DATES - UNDERGROUND AND DISEERSAL PLANTS 


Gompletion Date Llank 
15 May 195 Dachs 1 
1 Aug 1955 Dachs 2, 3 
1 Sept 1945 Dachs 7 
1 Feb 196 Dachs 4 
1 Маг 1956 Dachs 5 
1 Apr 1946 Dachs 6 
1 May 195,6 Dachs 8 





MONTHLY AVERAGE 
PLANNED CAPACITY OF UNDERGROUND AND DISPERSAL PL/ 


COMPARED WITH TOTAL GERMAN PRODUCTION 
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FIGURE 37 








Diesel fuel was produced primarily by the crude oil refineries and 
‘the distillation units of the dispersal program, but late in 1944 it was 
decided to produce Diesel oil from the middle oil fran low-temperature 
carbonization plants (code name MOLCH). This was to be accomplished by 
extracting the undesirable phenols and cresols with methanol leaving ап 
oil which could be converted to а marketable Diesel oil with a simple 
distillation. Normally, the middle oil had been hydrogenated, in which 
the phenols are destroyed, but the destruction of hydrogenation 
plants had resulted in а tacklog of this product. 


In addition, primitive units, called WUESTS were built for the 
extraction of oil fran shale. The shale was piled about 10 feet high, 
covered with a layer of peat ani ignited. Ав a result of partial 
combustion, sufficient heat was produced to стаск oil vapors out of 
the shale. (See schematic drawing on page 49). These vapors were con- 
&ensed for the production of а тегу low grade Diesel fuel which could 
only be used in hot bulb engines (semi-Diesel). 


DIESEL QIL CAPACITY - DISPERSAL PROGRAM 











| Capacity Status 

Moloh 1 1 „000 Nearly completed, 

(Phenol 2 4 400 Nearly canpleted. 

Extraction 3 2,100 Comp le ted. 

? 1,700 To be completed 15 June, 195. 

Wueste 2, 4, ami 9 7,200 In makeshift production. 

Ghale 1 1,800 Ready for maksshift production 
| in June, 1955. 
| 011) 3.5, 6, 7, 10 „9,20 Postponed: - 3 months to complete, 

38,100 


By products from other 
plants 





TOTAL 159,000 


„u Te above production of Diesel fuel would be reduced to 103,000 
tons per month by the necessity for providing Diesel oil for feed to 
the catalytic cracking units and one of the hydrogenation plants, 


Figure 41 page 51 shows the planned capacity of the dispersal pro- 
gram for the production of Diesel oil as well as total German Diesel 
o41 production for 1944. 
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Diesel QIL 
(Greater Germany) 











Gümpletion Date Zlant 
1 Nov 194 Ofen 1 - 38 
: 1 Feb 1945 Rost 1-5 

1 Apr 1945 Molch 3 
(ueste 1-4 

1 May 1945 (Dachs 1 
(Jakob 3, 9 
(Karpfen 1, 5, 6 
(Molch 1, 2 
(Taube 1, 2 
(Wueste 5-7 

1 June 1945 (Jakob 1, 2, h, 10 
(Karpfen 2, 3, ἡ 

1 July 1945 (Jakob 5 
(Karpfen 7 - 10 
(Molch 4 - 6 
(Wueste 8 - 10 

1 Sept 1945 Dachs 7 

1 Nor 19,5 Kuckuck 

1 Dec 1945 Jakob 6, 7, 8, 11 

1 Feb 19,6 Dachs 4, 5 

1 May 1946 Dachs 8 

1 June 1956 (Kranich 
(Kuge lofen 
(Schwalbe 8 
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MONTHLY AVERAGE 
PLANNED CAPACITY OF UNDERGROUND AND DISPERSAL PLANTS 
COMPARED WITH TOTAL GERMAN PRODUCTION 
DIESEL OIL 
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In addition to the above units which were part of an integrated 
program, there were a number of dispersal plants which apparently were 
built to take care of local conditions, such as the destruction of a 
plant ап an attempt to rebuild in smaller units. 


KLEIN SCHOLVEN 1 - 3; After the bombing of the hydrogenation 
plant at Scholven, it was decided to build 3 small units from salvaged 
equipment, 


KLEIN SCHOLVEN 1 was to be a gas phase plant receiving its hydro- 
gen by pipeline from the unit at Huels. 





KLEIN SCHOLVEN 2 was to be a sump phase plant for the hydrogenation 
of coal and the Number 3 plant was to inelude both sump and gas phase 
units. All of these were to be built in concealed locatiom in the 
neighborhood of the original plant. The three units would have produced 
about 7500 tons per month of aviation gasoline. 


The KUGELOFENS were to be primitive cracking units built of 
salvaged materials from bombed plants. ‘Twenty-two units were planned 
for the production of motor gasoline and Diesel oil. 


KREBS 1 was to be а small Fischer-Tropsch plant of 20 ovens built 
in excavations in the face of a cliff. It would have produced motor 
gasoline and Diesel oil. 


The FRITZ plant was a dewaxing unit for lubricating oil which was 
moved from the Erdoelwerke ldaweiche, Kattowitz, into the basement of & 
brewery at Neuland on the Neisse. The refrigeration equipment of the 
brewery was to be used in the dewaxing plant, 


STEINBOCK 1 utilized the existing tunnels of a salt mine at š 
Heilbronn for the storage of catalyst and for repair shops for high- 
pressure valves and fittings for hydrogenation planta. 


HABE was a tetraethyllead plant, designed to protect this vital 


aviation gasoline component, for which Germany had only two unprotected 
plants. 








2057 AND MANPO WES РОБ IHE ENIIEE ΣΠΟΩΠΑΝ 


The entire program of underground and disjersal plants for the oil 
industry consisted of about ЩО individual plants ranging in size from 
the small distillation units to the large and canplicated hydrogenation, 
lubricating oil and combination plants such as the KUCKUCK. 


The estimated cost of this entire program as originally laid out 
was approximately 1.1 billion Reichsmarks and would have required taking 
about 200,000 can years `f labor from other industries to complete the 


project. 


The figure of 200,000 man years is an approximation of the labor 
required, not only for construction, but for fabrication cf equipment 
and supplies so that it represents the total manpower drain on the 
German economy. (See pace 67). 


The following quantities of steel were required by the Geilenberg 
frogram for the month of January, 194,5, as outlined in a requisition 
for priority to the Planning Agency of the Speer Ministry: 


Repair of damaged οἱ] plants 0,000 tons 
Underground dispersal plants 0,000 tons 
Tower plants and coking plants 20,000 tons 


Total 100,000 tons 


Of this, roughly 60% was steel for machines and equipment and 40% 
was for structural stecl, 


The new top priority (V-R) requested was apparently reserved for 
equipment steel and was issued for only 40% of that reyuested for main- 
tenance and 20% for new work, or a total of 15,000 tons, which in tum 
was reduced to 14,000 tons. Since Geilenberg had always enjoyed the 
highest priority, this ajparently indicates a recognition of the hope- 
lessness of the job of finishing the underground plants. Geilenberg's 
requirement for 160,000 tons of cement for the same month was also re- 
duced by 50%. The total German production was 00,000 tons per month, 


This information was obtained from the minutes cf а meoting on 
20 December, 1941, between Kehrl, president of the Raw Materials Alloca- 
tion Board in the Speer Ministry. Professor Krauch, Commissioner General 
for problems of the Checícal Industry. Geilenberg and other department ` 
heads. 


During the course of the construction, the program was continuously 


revised due to shortages of manpower and materials „ loss of construction 
sites to the advansing Allies and changes in the raw material situation, 
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The following major plants were dropped before the end of the wars 


Dachs 5, 6, 8 Lubricating oil 
Schwalbe 2, 3, 1, 6, 7, 8 Hydrogenation 
Jakob 6, 7, 8 Cracking 

11118 2, 3 . Superfractionation 


These changes, to а large extent, were made because it was evident 
that the plants could not be built in time to influence the course of 
the war and because of shortages of materials and labor. 


The abandonment of these plants reduced the overall cost of the 
program to approximately, 690,000,000 RM. ог 50% of the original plan, 


А memorandum dated 25 October, 1944, covering a discussion between 
Director Simmat and Dr. Sauer (Krauch's office) developed The following Ἢ 
points with reference to underground and dispersal plants: 


1. If the hydrogenation plants had been built in small units cone 
sisting of one coal unit instead of concentrated groups of units like Ἢ 
the plant at Gelsenterg, the cost in labor, material and time would have 
been as follows (in percent of the requirement for the large plant): 


Ma terials 125% 
labor 125 to 150% or more 
| 


Period of construction 150 to 200% 
Operating personne] 200% 


2. If large units were constructed underground: 


Materials 90% 

Labor 100 - 110% 
Period of construction 150 - 200% 
Operating personnel 100€ 


The statement is made that materials are reduced because of the 
more compact design and elimination of buildings and air raid shelters. 
| Fractically all of the underground plants were built in solid rock so 
| that concrete linings were necessary. It was pointed out that origi- 


nally the underground plants were expected to'require more material but Ἢ 
experience inlicated otherwise, 


| The figure of 100 to 110% for labor on underground plants seems 
unreasonably low to the writers, as the cost of buildings eliminated 
can hardly be as great as the cost of excavation, 1% is possible that 
the comparison is being made with а surface plant in which the work is 
seriously disrupted by air raids. In this case, labor might well be 
150% of normal. It was pointed out, however, that a substantial part 
of the labor consists of miners and that they had been a major bottle- 
neck for some time, 


-he 








—* ως Krauch, Commissioner General for Problems of the Chemical 
Gndystry (Gebschen); estimated the overall effort expended on underground 
plants to be three times that for surface plants of equal size. s 

The conclusion reached by this memorendum was that the oil industry 
would have been worse off if it had attempted to disperse or go wider- 
ground ín 1937. This was an attempt, however, to justify a program which 
had failed and was undoubtedly colored by that fact. Considering the 
tremendous amount of labor and material that was expenjed on repairing 
bomb damage to oil plants, it is almost self-evident that had this effort 
been expended earlier on construction of carefully planned underground 
plants, the oil industry would have been in a much better position. 


A note included in Krauch's file estimates a cost of six-billion НМ 
for complete protection of 14 oil plarts (probably mainly hydrogenation) 
and 4 Buna plants ani places the labor required at 1,200,000 man years, 
It is not possible to compare these figures directly with the total cost 
of the underground and dispersal program, but they do confirm that the 
ratio of mn hours tp cost used by the writers is on the conservative 
side. | 


Dr. Fritz Ringer, head of the mineral Oil Bureau under Dr. Butefisch, 
stated that the underground plants could not have been completed in time 
to influence the amount of fuel available for war. The great struggle 
put up by Ceilenberg to fulfill this program represents, therefore, an 
application of manpower at the wrong Spot. The following is an extract 
from an interrogation of Professor Krauch, Commissioner General for 
Problems of the Chemical Industry: τ | 


"The construction of almost all plants of the chemical production. 
plan, except for powder апа explosives, should have been possible as 
private enterprise, even where the slightly increased production costa 
due to war conditions required certain guarantees by the Government. 
For the underground construction, with considerably more expensive 
methods, private enterprise was out of the question. This is the reason 
why the SS was chosen for the construction, and in some cases, for the 
operation of certain underground plants. Only the 55 had the necessary 
manpower and was able to guarantee completion dates in view of the dif- 
ficult economic developments. The SS had the most experience in the 
building of underground space, as they had participated in the instal- 
lation of underground plants for the aircraft industries and V-bomb 
production," 
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‘Estimated by the writers. 


ESTIMATED COSTS AND LABOR REQUIRED 
UNDERGRCUND & DISPERSAL FROGRAM 
OIL INDUSTRY 


Estimated Total 


Cost of Flant to 


AVIATION FUEL 
150,000, 000 85,000,000 
110,000,000 1,000,000 
110,000,000 1,000,000 
110,000,000 1,500,000 
110,000,000 30,000,000 
110,000,000* 100,000* 
110,000,000* 100,000* 
110,000,000* 100,000* 
150,000,000 70 v 000,000 
1,000,000 1,000,000 
1,000,000* 50,000* 
1,000,000* {00 000» 
1,000,000% 100, 000% 
800,000 400,000 
800,000% 100, 0004 
^ 100 000* 
1,076 „400,000 190,950,000 
JUBRICATING CIL 
27,000,000 26,000,000 
40,000,000 30,000,000 
9,000,000 lj 4,500,000 
0,000,000 10,000,000 
20,000,000* ' 500,000% 
10,000,000 100,000" 
8,000, 000 6,000,000 
12,000,000* 100,000* 
14090,000 300, 000 
169,000 ,000 77 ,500,000 





Total Labor | 
-Man Days . 


6.750.000 
4,950,000 
1,950,000 
1,950,000 
4,950,000 
4,950,000* 
4 ,950,000* 
4,950,000* 


6,150,000 


1,5, 000 
4,5, 000* 


,000* 
Por | 


36,000 
36,000* 
— 316.000: 


47,838,000 


1,220,000 
1,800,000 
405,000 
900,000* 
1,50,000* 
320,000 
54.0, 000* 


135,08 
7,570,000 


Ofen 


Crude | 
Distillation 
Rost . 
Crude 
Distillat ion 
Taube 
Cracking 


Karpfen 
Fischer 
Synthesis 
Jakob 
Cracking 


‘Estimated by the writers, 


+ 54 


1-40 


1-5 


1-10 


соз Olan Fw № н 


нохо 


On £u N н 


1-10 


MOTOR EURL 
30,000,000 


4 ,200,000 


14 , 000, 000 
l „ O00 ,000 


12,000,000 


1,900,000 
1,900,000 
1,900,000: 
1,900,000 
1,900,000 
1,900, 0004 
3,900,000* 
1,900, 000* 
1,000,000 
1,900,000 


8/,,200,000 
DIESEL QIL 
3,500,000 
1,000,000 
3,000,000 
4,500,000 


3,000,000* 
3,000,000 


28,000,000 . 
69,000,000 


25298 4500.000 


30,000,000 
4 200,000 


12,000,000 
3,800,000 


7 „000,000 


700,000 
900,000 
1,800,000 
1,100,000 
1,100,000 
100,000* 
100,000* 
100,000* 
700,000 
600,000 


100,000* 
64 ,900,000 


3,000,000 
3 ,000,000 
3,000,000 
2,700,000 
2 „500,0004 
2,000,000 


36 „000,000 
52,200,000 


38545204000 


1,350,000 
189,000 


630,000 
180,000 


54,0, 000 


85,000 
85,000 
86 , 000 
85,000 
85,0008 
85,0008 
50,000 
85,000 


3,790,000 


158,000 
180,000 
135,000 
202,000 
135,000* 
135,000 


2,160,000. 


34,105,000 


62,303 ,000 








THE UNDERGROUND QIL PLANT IN PRACTICE 4 


It is the belief of the writers that operation of underground oil ` 
plants is technically feasible, and that given proper design and ven- 
tilation they can be operated with reasonable safety. 1% is true that | 
certain modifications of design would be desirable to reduce leakage, ` 
especially in the case of water gas generators for hyürogen, but this $ 
is only а matter of engineering апа there do not appear to be any | 
problems that cannot be solved, 






" 
Frofessor Krauch, Commissioner General for problems of the Chemical 
Industry, within Speer Ministry for Armament and War Production, did nof 
believe it feasible to put the large hydrogenation plants underground. 
On the other hani, Director Von Felbert, manager of the Brabag coal | 
hydrogenation plant at Boehlen and in charge of the underground hyirogem- 
tion plant program, was enthusiastic about its possibilities. Не was  — . 
fully conversant with the hydrogenation plant problems involved from his ` 
own experience and believed that they could all be solved. j 


The underground oil plant will inevitably be more hazardous both 
to plant andpersonnel in case of a serious leak or fire, but it would 
certainly be safer than a plant which is being bombed periodically. А 
small frection of the effort expended on rebuilding damaged plants, if 
devoted to inspection and maintenance of underground units would almost 
preclude serious leaks which might lead to underground explosions or 
serious fires, Minor leaks can be handled satisfactorily by a ventila-. 
ting system which provides five to ten changes of air per hour, The ` 
KUCKDCK plant used as high as 40 changes per hour in tbe hydroforming 
unit, Аз а matter of fact, ventilation of these tunnels is comparatively 


simple and the only limit is the amount of wind that the operators can 
stand. 





There аге, however, а number of weaknesses in the underground and 
dispersal program as worked out by the German oil industry. It must be 
emphasized that this was a program carried out on the spur of the moment, — 
аз no sericus plans had been made in previous years. A number of tech. ` 
nical men were found who claimed to have suggested moving underground 
as early as 1940, but they were threatened with concentration camps and 
told that the war would be over before the plants could be built. When 
the necessity for dispersal was finally recognized, the problem was 
attacked with great haste, Аз an example, an I. б. Farben file was found 
containing some fifty drawings and studies of underground hydrogenation 
plants, rushed out within a month. 


Assuming that an oil refinery is installed satisfactorily under- 


ground so that it is properly protected, the underground and dispersal 
program was still weak in transportation, storage and utilities. 
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Transportation is the greatest weakness of this program since the 
German railroads were virtually at a stundstill as a result of air raids 
toward the end of the war. Thirty-eight small crude distillation units, 
OFENS, were dispersed throughout Germany and &s indicated in the table 
page 105, less than forty per cent of this capacity was used. primarily 
because of lack of transportation, The dispersal program itself was a 
contributing factor to the general transportation problem .t a time when 
transportation was most critical. The plants were scattered many miles 
apart and in nearly all cases were entirely dependent on the railroads for 
supply of raw materials ani distribution of finished products. 





lack of storage was another weakness of these plants. They were set 
up to work with maximum inventories of approximately four days' feed 
stock and one to two days' production. Naturally, with transportation 
upset, this led to serious loss of capacity. These restrictions were set, 
not from any reluctance to invest in tankage, but from experience with 
existing refineries where the greatest damage was done to tankage am 
stocks and every attempt was made to reduce inventories to а minimum, 


Utilities were also a vulnerable spot in the dispersal program. In 
order to redwe transportation of coal to a minimum, and to save time 
required for additional excavation, these plants depemied almost entirely 
on outside electric power for their operations. Fower cables ani trans- 
formers were underground, but destruction of local high-voltage networks 
or power stations would have stopped operations. Plans were under way to 
equip some units with underg:ound standby electric power plants to handle 
about 4.0% of normal capacity, but these would have had to comp later 
because of the bottleneck in production of electrical machinery. 


Steam plants could be and were being located underground and here the 
only problem was fuel, This was, however, not a simple problem as fuel 
involved transportation. 


In many cases, the plants were set up to burn their own residuum, 
extracts and fuel gas, but usually either coal or fuel gas was required 
from outside. 


Water supply was not too serious a problem as the pumps are relatively 
small and can be installed underground or in bombproof shelters. 


Feed stocks for the lubricating oil plants could probsbly be made 
available if the transportation problem could be solved. Feed for the . 
underground aviation fuel plants was another matter. In these cases, 
only the gas phase hydrogenation plants were to go underground and they : 
were to be fed tar from existing sump phase or coal hyürogenation plants 
and plants for the carbonization of Brown Coal and other coals. Since 
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these plants are quite large ani must be located near tbe coal deposits 
for practical operation, it was not intended that they should be located 
underground, Hence, to nearly eliminate aviation gasoline production, 
it would only be necessary to keep a relatively small number of coal 
hydrogenation and carbonization plants out of operation by bombing, 


It may be said that the underground and dispersal plans for the 
oil industry were impractical as set up hurriedly in the Summer of 194, 
and carried out at great cost in manpower and materials during the Fall 
and Winter. It was definitely a сазе of "too little, and too late", 
This was admitted by Geilenberg, who also claims to have told Goering 
in October, 1944, that the situation in the entire oil industry was 
hopeless unless sufficient fighters couli be put into the air to protect 
the existing refineries, | 
This does nct mean that operation of an oil inüustry underground is | 
impossible, buf only that work was started too late and with insufficient 
planning. When dispersal was started, it was done too hastily, without 
sufficient thought to transportation, and the program as laíd out would 
probably not have been successful even if it had come into operation. 


It is the opinion cf the writers that with proper planning of ceh. 
tralized underground plants (rather than dispersed plants) and a і 
program started between one anl two years earlier, the oil industry might 
have been able to maintain a respectable production in spite of bombing. 
This would have involved two or three large underground refineries, near ` 
the German oil fields in Hannover and the Danube areas, In addition, 
several large underground coal hydrogenation ani carbonization plants 
would be needed near the coal deposits. These large refineries could 
easily be subdivided by splitting them up into separate tunnels so that 
an accident to one would not affect the others. 


This program would necessarily include crude oil pipelines from the 
fields to the refineries and a network of product lines for distribution. 
Distances within Germany are not too great and the steel that went into 
replacement of bomb damage probably would have been sufficient to cover 
the pipelines required. 


With coal hydrogenation and carbonization underground, it might 
even be possible to supply fuel gas from coal carbonization plants to 
these refineries to cut down the transportation of coal. To be sure, 
this would require а large expenditure of materials and manpower, but 
+t would probably be less than that already expended on repairs plus 
dispersal. 


Complete safety would require stand-by electric power or further 


protection of the electric industry, either of which is probably 
feasible. 
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Due to the late start, the underground oil program had very little 
effect on the course of the war. “ome straight-run gasoline and Diesel 
oils and a small amount of di-ethyl-benzene were jroduced for motor 
fuel but that was all, 


Total iroduction of OFENS = Novesber 1944 Through February 1945 


Average 
Total Tons rer Month 
Crude fed 168,800 Tons 2,200 
Motor gasoline produced 17,000 Tons h | 200 
Diesel oil produced 68,000 Tons 17,000 


| Compared with a normal motor gasoline consumption of 120,000 tons 
per month, it can be seen that the actual contribution of the díspersal 
program was quite small, > y. 


In addition, some production was obtained from the ROSTS or shell 
stills. Data on these plants is incomplete, but it is almost certain 
that production was less than one-half of that shown for the FENS, 


The OFENS and ROSIS were relatively safe from bombing because of 


their dispersal and small size, but they could not be operated effectively 
because of lack of transportation. 


-l= 


In attempting to solve the problem of protecting the oil industry, 
the Germans used а number of schemes which may be roughly divided into 
"Dispersal" and *Underground" projects. 





The best example cf dispersal is fcund in the CFEN series, of 
which 38 units were completed in 16 different locations, The OFENS were 
usually built in yairs in abandoned quarries, in valleys and woods md 
were heavily camouflaged. The two units of a pair were often seyarated 
а considerable distance to further increase the dispersal. 


Loading racks and tanks were covered with netting and were pretty 
well scattered arouni the plant itself. 


Also in the dispersal class are the TAUBE or cracking plants. One 
was built in the wocds near Bredelar and the other along the face of a 
cliff near Deggendorf. The woods offered excellent concealment for some 
of these plants, but it was expected that the vegetation would be killed 


Li 


eventually by the presence of the plants. | 


The following plants were also in this hidden category, primarily 
because they were relatively small and could be hidden more easily than 
the hydrogenation and lubricating oil plants: 


MOLCH = Phenol extraction plants. 
JAKOB - Small cracking plants. 

ROST - Crude distillation units. 
KARPFEN = Small Fischer-Tropsch units, 
KUGELOFEN - Light cracking unit. 


The WUESTE consisted mainly of a large pile of burning shale with a 
relatively small amount of equipment which could be concealed easily. 


The DACHS (lubricating oil), SCHWALBE (hydrogenation) and KUCKUCK 
(aviation gasoline) were to be installed underground because it was not 
possible to break them up into small units, In some cases, existing 
tunnels were enlarged, abandoned railroad tunnels were used and new 
tunnels were dug. Tunneling was restricted to the softer materials such 


* ded limestone and gypsum, because of shortage of explosives and 


Another type of protection is exemplified by the large concrete 
vault at Mushläorf, See photographs on page 64. These vaults were 
roughly semi-circular in cross-section, 135 feet high and 220 feet wide | 
inside. They were to be built up to 1200 feet long and the concrete | 
was to be 16 feet thick. | 
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Wooden formwork was not feasible because it could be easily 
destroyed by air attack before the concrete could be poured. These 
vaults were therefore located in deep gravel beds and gravel was piled 
up as а substitute for formwork., First, a concrete tunnel was built 
that would accomodate a train of gravel cars and gravel was piled over 
the top of this tunnel as a form for the concrete construction, Next, 
а three-inch layer of concrete was poured over the top of thís gravel 
pile in order to seal it. Reinforcing steel was then set and the con- 
crete wis poured in two or three layers to obtain the final thickness of 
16 feet. А large central concrete mixing plant "as set up ani all of 
the concrete wus pumped through temporary pipelines. The structure was 
about 600 feet long when work was stopped, but there was about an addi- 
tional 600 feet of gravel pile prepared for further extension, 


Construction of the vault started in March, 1944. After the con- 
crete work was finished, cars were run into the small tunnel in th 
center, hoppers were opened and the gravel above was drained out and 
carried away. This provided roam for the operation of steam shovels to 
handle the balance of the gravel and relatively little labor was 
necessary for this project. The grevel that was moved from inside of 
the vault was to Le piled over the top and along the sides to provide 
additional protection, Over this was to be placed a layer of earth 
planted with blackberry bushes and small trees for camouflage. Ву these 
means it was hoped to prevent detection by radar. 


The vault at Muehläorf (code name WEINGUT, literally *vineyari") 
was originally intended to house a factory for production of Messerschmidt 


262 jet-propelled fighter planes and wes to contain eight floors shen 
finished. 


In the fall of 1944, it was decided to install a Buna rubber plant 
instead (code name ECKSTEIN). This plar was to occupy the first 400 
feet of the vault and was to have а capacity of 1000 tons per month of 
Buna rubber with provision for further expansicn to 2000 tons per month, 
The middle section of the vault was to contain an ammonia plant cf 1000 
tons-per month capacity ani a tire factary was to be installed in the 
rear; 


i Other vaults of this general type were presumbly under construction 
in the following locationsi | | 


Watten : Linde plant for liquid oxygen. 


landsberg : 1. Aircraft. 
2. B.M.W. Allach engine plant, 
3. Abandoned, 


Blerichen г Electric steel. 
Deutsche Edelstahl. 


-53- 








Figure 42 . Conere 
Orivinal des tened 
Plane factory this 


te the Buna гая 





ES 
at MunhldAarf . 


te Vault 
for an ei 
shelter 


nropram. 


ehr 


was 


te, 


1 





u 
E 






as 








Figure 39 . General View Bf ππρπο]ῖ and disser * 
receivers of the lant alove The тайтай in tiu 
J d] 


test зом ο Ίσα 


E. 
Duchuraum! «supplies спа! to the edincent carbon 
A 





story Aif- 


"wt! te thee 



















l 


F *e| SS 


175 GO e. note < Г, 
Firure 43 - Concrete Vault at Muah 


The structure ix 220 feet wide hy 1 I 
feet tong, and the roof 1% 15 feet tj 




























ER In addition to the methods of protection mentioned above, a number 
of dummy plants were built and more were considered in an attempt to 
‚deseive the attacking air forces. A memorandum dated 27 September, 1941 
at Berlin, covering a meeting between General Field Магвһа11 Milch ani 
а veral plant managers for the exchange of information on the effctive- 
“Ress of various methods of protecting plants against air raids, con- 
‘tained a statement that these dummy plants drew as high as 30% of the 
bombs dropjed. This statement could not be verified from any other 

1 jour 2e 2n seems rather improbable, possibly applying to an isolated 

ease only. 
EC 
s | I$ was founi that smoke-soreens were most effective when accompanied 
by jamming of radar. The amoke-screens were made much larger than the 
plant area апа shifted from day to day so that the plant was always in 8 
different location within the screen. А suggestion was made, but ар- 

` parently never acted upon, that large steel mats be laid within tie 
smoke screen area in an attempt to cause useless bombing by false 11445 


cations of the radar equipment, 
Y ` One fantastic scheme was also suggested to Geilenberg involving 


M : 


_ the covering of a whole mountain with a thick layer of concrete and then 
excavating the mountain, leaving the large concrete shell, 
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l. The underground and dis 


регза1 program as set up in Germany 
was impractical for the follow 


ing reasons: 


(a) The Plants were dispersed too widely and dee 
rail transportation almost entirely. This imposed a done diese main 
Overloaded utility and the railroads were te ted « 
Small amount of dispersal plant that was comp 


(b) The program wag 


e JÊ 
Started much too late to be effectif 
88 à result, the planning 


was ineffec tive, 


(с) Sources of feed 


anû 
Stock, such as carbonization plant 
coal hydrogenation Plants were Still vulnerable to bombing. 

(4) So 


rable 
ures of electric power and fuel were still vulne 
to bombing, 


?« The program 
it was Started too | 


r because 
had little effect on the course of the та i 
Dess of what little 


ec? T 
а the € 
ate, and lack of transportation reduce 
plant capacity was. 


completed, 


had 
Program had Started one or two years earlier ον industif 
been planned mom carefully, it ia Possible that the German oil quire? 

have been relatively sate from bombing. This would have pto 
the us underground plants and а network of η 
to replace rail transportation, The coal carbonization plante in case 

ric power plants woula have required protection also in thi 

' 
m 4. The underground oil Program as a whole cost about 14,0000 8 
* And required “Piroximately 200,000 Шап years of labor. ue 

economy indirectly caused by stra 


5 Operation of an | | al if the 
following conditions are — °11 industry is practic 
(a) Plants are centrali 
(e) Zeod is handled by — mo 
(e) А network of POU pipelines is established over 
pountry to handle the Production, ipis 
4) yarogen production equipment is redesigned to min 
leakage. 
е) Adequat 


8 Ventilation is i 
(г Electric powe provided, jo 
ta rotected* s 
(g) Όσα 1 carbonization ы Ey s ανν : ” 


hydrogenation plants are pre 


he source of feed. 


66. 





PART LI 
El ANT DATA AND DESCRI TIONS 


data = following section с? this report contains all of the ми 

илы 5 about the individual underground and dispersal plants. 

Of th + this includes location, parent company indentification, status 

oripti "ork, cost and labor statistics and as far as possible E sett 

—E of the plant and the processes involved. In most cases, Sim“ 
flow diagrams are included. 


BASIS OF LABOR CALCULATION 


ot τ dispersa] plants were based to some extent on files ο ρον 
of бел en destroyed ani also on estimates from memory on the par 
berg and members of his staff who had been resjonsible for 
Scounting on the entire project. These figures are in- 


X erage cost figure of 0,90 RM per пай sour, plus 100 to 150% 


for 
ο 
"erhead, for all types of labor was also obtained from Geilenbers» 


4 ~ 
fieu pe this basic data it is possible to obtain an approximate 
Ча ere „ the labor involved in fabricating equipment and machinery 
Cting the plant. 


Taking , 
ing a ten hour-day as a basis: 


With 125% overhead ‚ eic. s 20 RM, 


Аз, 
iton © T that the cost of the basic raw materials such as coal, 
+ Cement, ete,, amounts to lOZ of the total costi 


К 1 
Then the total man days of effort = 0,9 x total cost 


20 
= 0,045 x total cost 


total man days of labor 
excavation and 


3 Should i YE 
arg led ^ &ive an approximation of the 


i , 
Иол, a fabrication of equipment and machinery: 


3 i». j ter 
Mer, ο Commissioner for Immediate Measures under Reichsminis 


786 of the Underground and Dispersal Programs 
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to 
ОГКЗ, was selected by MERO order 
Tran oi] industry, Hitle 
OWS 1 


x he positio 
a Geilenberg, who Started as a miner and worked up to t 
B | of Manager of the Wick Stee) y... 
I 
| 


„ — 


f air газа damage of 
"Genera 1 Commissioner for 
Measures" i, being established attached 
the Reichs Ministry for Атта пир + and War Fro- 
| ducti The SSioner enjoys full priority 

| | f all others, AU existing priority clas- 
ai Sifications Ап be voiden. 

gi economic Struc 

Bal 


continued as the 
° Can give directives 
for the Ution of the work to the Specially 
Organi Tmations, He is TeSponsible for 
| Ве го 


9d over to him with a 
us Supply of TAN Dower and material and with 
reckless nergy (folowi is an omer to the 
more. agencies concerned, ) ¢ Speed of the 
Work is not impaired either b formal or 
regional Obstacles. Etc j 


αυ T C ss ΠΤ eee e eens 








GLOSSARY OF GERMAN FIRM NAMES 


á, s. W | — 
š Aktiengesellschaft Saechsische +r 
= ра 
me Braunkohle-Benzin-Aktiengeselischaft 
= Sudetendeutsche Treibstoffwerke Вгцех. 
De 
4 Deutsche-Erdoel-AktiengeSellschaft 
De 
EN Gewerkschaft Deutsche -Erdoel-Iaffinerie 
Dt, с 
шы Deutsche Gasolin Aktiengesellschaft 
Pant, 
e Fanto-Werke Frag 
bec 
in Commissioner General for the Froblems of 
Ne the Chemical Industry 
0 ы Gewerkschaft Neue Erdoel-Raffinerie 
T 
Organization Todt 
Peep M 
ἃ oat Ministry for Armament апа War Production 
3 
n Schutzstaffel (Hitler's Elite Guard) 
fo 


οὉ οὮ » 
Wirtschaftliche Forschungsgesellschéf* п» Ltd 
Government agency concerned ΜῊ r AA 
gasoline, o41 and other primary اد‎ id, sulphur 
also erection of plants for nitric acis, 


etc o = 














πλ 1* 
(Hydrogenation Plant) 


(а) General Datar 
1, location : Oberroedinghausen near Menden/West- ` 





New underground plant. 


2. Construction type 
3. Company in charge : Unten Rheinische Braunkohle Benzin 





4. Estimated completion 


date : 15 November, 1945 "5 

5. Design capacity : Feed: 15,000 tons рег month of coal ` p 
16:000 tons per month of aviation баво. 4 

— tons per month of liquified Petro 

leum gas — 


(b) Gost and labor Beauired! 
1. Estimated total cost ı 150,000,000 BM, 


2. Estimated cost until 





end of war : 85,000,000 RM. 
3» Average number of 
' workmen I a) Skilled 1,500 
b) Unskilled $00 
c) Foreign 44000 
Total 6,000 j 
4» Construction labor 
to end of war : 1,470,000 man days. 
5. Tota1 labor to 
end of war ı 3,830,000 man days. 
6. Total labor to com- 
pletion of plant : 6,750,000 man days, 
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This was to have been an underground hyürogenation plant utilizing 
coal tar shipped from the Ruhr area, The plant was to operate at 700 
atmospheres pressure and was to produce 10,000 tons per month of avi- 
ation gasoline. The plant was located in an existing limestone quarrye 
Twenty-two tunnels, 15 feet square, have been excavated out of the lime- 
stone cliff. Where required by eyuipment, these tunnels were enlarged 
to 30 feet wide and 70 feet high. The total job involved 360,000 cubic 
yards of new excavation of which about 200,000 was completed. 


The working force of miners consisted of about 1,000 men from 
September, 194, until work was stopped. This force, according to the 
construction manager, should have excavated 2600 cubic yards per day 


and they actually excavated 2,000 cubic yards per day. Considerable 
delay was caused by lack of explosives and inefficient labore 


Sources of data: 


Mr. Friedrich Ehrhardt, Construction Manager for the 
Gelsenkirchener Bergwerk А. С. 


Ог. Kranepuhl, I. G, Farben, leuna. 
Director Von Felbert, Brabag at Boehlen, 
Mr. E. Geilenberg, 





SEPARATOR. 





@A f 





FLASH DRUM 
TO STABILIZER. 


AND 
DISTILLATION 


US STRATEGIC BOMBING SUR 
HYDROGENATION UNIT 





FIGURE 44 





(Hydrogenation Plant) 





(а) General Data: 

1. Location ı Niederkirchleite, 

2. Construction type : New underground plant, 

3. Company in charge + Braunkohle Benzin А. б, 

4. Estimated completion 

date, : 31 March, 1946, 

Se Design Capacity : Feed 25,000 tons per month of brown 
coal tar 
18,000 tons per month of aviation gaso- 
line 
2,800 tons per month cf liquified Je 
leum gas 


(b) Cost anû Labor Beaujzodi 


l, Estimated total cost ı 110,000,000 RM, 
2. Estimated cost until 
end of war 1 1,000,000 RM. 
3. Average number of | 
workmen ‚ а) Skilled 190 | 
b) Unskilled 300 
c) Foreign 2009 | 
Total 3000 | 


Цо Total labor to 
| end of war £ 45,000 man days. 


5. Total labor to com- 
pletion of plant : 54,950,000 man days, 
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This was to have been an underground hydrogenation plant utilizing 
brown coal tar obtained from low-temperature carbonization plants in 
Central Germany. The plant was to operate at 300 atmospheres pressure. 


Until the end of the war, only the construction site was establish- 
ed: the driving of the tunnels was about to begin. 


Shortly before the end of the war, this project was switched from 
gasoline to nitrogen production, I. G. Farben to be in charge. This 
new project was still in the planning stage. (code name "ORION"). 
Sources of data: 

Dr. Kranepuhl, I. б. Farben, leuna, 

Director Von Felbert, Brabag at Boehlen. 


Mr, E. Geilenberg., 
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: "SCHWALBE 3% 
(Hydrogenation Plant) 


(а) Genera) Data: 


1. 
2. 
3. 
Δ. 


5» 


(b) Cost and labor Required: 


1, 
2» 


3» 


he 


5» 


Location 
Construction type 
Company in charge 


Estimated completion 
date 


Design capacity 


Estimated total cost 


Estimated cost until 
end of war 


Average number of 
workmen 


Total labor to 
end of war 


Total labor to com- 
pletion of plaut 


$ 


Folenztal,. 
New underground plant, 
Sudetenlaendische Treibstoffwerke, 


Project dropped 31 March, 1915. 


Feed 15,000 tons per month of coal tar 
10,000 tons per month of aviation gaso- 


line. 
1,200 tons per month of liquified petro- 


leum gas 


110,000,000 RM, 


1,000 ‚000 BM, 


a) Skilled 300 
b) Unskilled 200 
c) Foreign 1000 

Total 1500 


45,000 man days. 


4,950,000 man days. 


This was to have been an underground hydrogemtion plant utilizing 
coal tar obtained from local and Upper Silesian carbonization plants. 
The plant was to produce 10,000 tons per month cf aviation gasoline. 


The plant was originally scheduled to be completed in July, 1945, 
but only the clearing of the site and the establishment of the rail con- 
nection hii been completed when the project was dropped. : 


Sources of data; 


Dr. Kranepuhl, I. б, Farben, Leuna 
Director Von Felbert, Brabag at Boehlen 


Mr, 


Е. Geilenberge 
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"SCHWALBE L" 
(Hydrogenation Flant) 





(а) General Data: 

1. Location t Hessen, 

2. Construction type : New underground plant. 

3. Company in charge t Gelsenberg Benzin A. G, 

he Estimated completion 

date ; Construction stopped in April, 1945. 

5. Design capacity 1 Feed 26,500 tons per month of coal tar 
10,000 tons per month of aviation gaso- 
line | 
1,550 tons per month of liquified petro- 
leun gas | 


(b) Gost and labor Required: 


1, Estimated total cost t 110,000,000 RM, 
2. Estimated cost until | 
end of war t — 1,500,000 FM, 


3. Average number of 
workmen : а) Skilled 300 
b) Unskilled 200 
c) Foreign 1000 


Тоўа1 1500 
he Total labor to 
end of war i 67,500 man days, 
5. Total labor to com- 
‘pletion of plant t 4,950,000 man days, 


This was to have been an underground hydrogenation plant utilizing 
Brown Coa1 tar from the Ruhr area, 


The construction of the plant had not made much progress when it 
was stopped. Only the site һай been cleared and the digging of the 
tunnels was about to begin. 


Sources of datat 


Dr. Kranepuhl, I. С, Farben, Leuna» 
Director Von Felbert, Brabag at Boehlen. 
Mr, 5. Geilenberg. 76 





(Hydrogenation Plant) 


(a) General Data: 


1, 
2. 
3. 
δ. 


5e 


Location 
Construction type 
Company in charge 


Estimated completion 
date 


Design capacity 


(b) Cost and labor Required 


1. 
2. 


3. 


ц. 


5. 


6. 


Estimated total cost 


Estimated cost until 
end of war 


Aver&ze number of 
workmen 


Construction labor 
to end of war 


Total labor to 
end of war 


Total labor to can- 
pletion of plant 


+ New underground plant. 


г Berga on the Elsterschleife. 


ε Braunkohle Benzin А. С. 





ı 1 October, 1945 
ı Feed 21,300 tons per month of brown 


coal tar 


15,400 tons per month of aviation 
gasoline 


2,200 tons per month of liquified 
petroleum gas 


3 110,000,000 RM, 
t 30,000,000 HM, 


+. a) Skilled 700 
b) Unskilled 400 
e) Foreign 400 

Total 2500 

t 600,000 mn days. 


Li 14,350,000 man days, 


t 1,950,000 man days. 


This was to have been an underground hydrogenation plant utilizing 
brown coal tar obtained from carbonization plants in central Germany. 
The plant was to operate at 300 atmospheres pressure and was to produce 
15,400 tons per month of aviation gasoline. 


«TI» 








The construction of the tunnels was under the supervision of the 
Reich and the equipment was to be taken from the Brabag compay. Eight- 
een tunnels on 130 to 170 ft, centers we:e being driven into the mcun- 
tainside; these were to be connected at the far end with a railroad 
tunnel, А11 18 tunnels were started simultanequsly and when construction 
was halted by the end of the war, the tunnels had been driven from 
180 to 310 feet into the m-untain; tunnel cross-sections were about 
20 feet high and fran 18 to 23 feet wide, 


j The labor force used for the construction consisted of between 
13600 and 2000 political prisoners and slaves, under the guard of 400 
to 600 SS troops. In addition to the forced labor, some German skilled 
Jabor was used for operating the locomotives, shovels, air compressors, 
eto, Considering the fact that the work had been in progress for six 
months (it had begun in November, 19%), and the amount of labor used, 

the progress was very slow. | 


Sources of data: 


Dr. Kranepuhl, 1. 0. ben, Leuna, 
Director Von Felbert, rabag at Boehlen. 
Mr, E, Geilenberg. х 





| "SCHUALE 6" 
(Hydrogenation Plant) 





(a) Generel Datar 

1„ Location : Tentatively near Linz, 

2» Construction type : Frobably underground plant. 

3e Company in charge + Hyirierwerk Scholven А. G, 

4. Estimated ocupletion 

date ı Planning had just begun, 

5. Design capacity : Peed 15,000 tons per month of coal tay 
10,000 tons per month of aviation g84,- 
line. Em. 
1,200 tons τετ month of liquified pe 
leum gas 


This was to have been an underground hyirogenation plant utilizing 
coal tar, The plant was to produce 10,000 tons per month of aviation 
gasoline. There is som indication that a sump phase unit was ond MEE 
but the whole project was dropped in favor of «KLEIN SCHOLVEN , 


Scurces of data! 
Dr. Kranepuhl, I. Ge Farben, leuna, 


Director Von Felbert, Brabag at Boehlen, 
Мг. Е. Geilenberg, 








SCHWALEE 77 
(Hydrogenation Plant) 







(a) General Data: 


1. Location ‚ Tentatively at Wollin, Baltic Sea. 

2. Construction type t .In preliminary planning stage only. 

3. Raw material charged : Cruie oil residuum, 

he Design capacity s Feed 20,000 tons per month of mineral 
epee: tons per month of aviation gaso- 
1,800 tons per month of liquified petro- 
leum gas 


Sources of data: 

Я рг. Kranepuhl, I, G. Farben, A 

: Samal 8* 
(Hydrogenation Fiant ) 


(a) General Data; 


le Location : : Tentatively at Tetschen. 

2. onstruction type ı In preliminary planning stage only. 

Je Raw material charged ı 16,000 tons per month of gas oil, 

h. Design capacity : Feed 26,000 tons per month of straight- 
run gas oil 


4,500 tons per month of aviation gasoline 
1,400 tons per month of motor gasoline 
8,800 tons per month of Diesel Fuel 


Sources of data: 
Dr. Eranepuhl, 1. С. Farben, 





(Hydrogenation, Hydroforming, 
(a) General Data: 


1. Location 


Catalytic Cracking, Alkylation) 


en/ Har? 

t Niedersachswerfen near Nordhaus 

2. Construction type ı Ändereround plant E 
‚ Far 

3» Company in charge Ш Amnon ia kwerk Merseburg, i, G 


ц. Est 
dat 


5« Design capacity 


inated completion 
ο 


= 1 November, 1955, 


f brow 
: Feed: 11,000 tons per month o ий 
coal tar * 
7,800 tons рег month of ora enter 
6,700 tons per month of stra 


аз oil (490° 
1,700 tons ber month of alkylate " 
octane ) 


ormed & 
8,300 tons рег month of hydrof 
line 


tea avi" 
29400 tons per month hydrogens 
ation gasoline 


tro* 
tons per month of liquified ре 
leun gas 





(b) Sont and labor ааа 
1. Estimated total cost 


€. Estimated © 
end of war 


: 150,000,000 RM, 
98t until 


' 70,000,000 RM, 


v 


‘e Average number of 


workmen га) Skilled 1,000 
b) Unsrilieg 500 
9) Foreign 3,500 
Total 5,000 
te Construction labor 


to end of war 


! 1,210,000 man days 
5. Total labor to 


end of war t 1,210,000 man days, 
6. Total labor to 
Complete plant : 6,150,000 man days, 
(c) Sxcavetion Bui rod 
1. Area i 440,000 4. ft, 
2. Volume 


3 520,000 сц, yas, 
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This was by far the most camplicate? of the underground plants, 


line 

© feed brown coal tar gas oil and crude hydrogenated gaso 

е Othe г Plants and make aviation gasoline, beating oil апі propane, 
* Plant was to consist of the following: 


: Hydrogenation units (Gas Phase) 
Bydroformer 
Catalytic cracking unit 
ikylation and butane dehydrogenation 


Tis, 


—— | four plants built in the tunnels at 
ος rTfen, Ar ed Junkers aircraft factory, ves 
—S manufacture οὔ. V-l and У-2 weapons and a liquid п p 
^ * plan View of the excavation is shown on Page 03. 

My м "Aumoniakwere Merseburg Gipswerk Niedersachswerfen* has — 
* τω the Eypeum stone in an open cut since 1918; the stone sani * 
tha n 2-inoh maximum size and shipped to leuna, where it was 

| “tion of fertilizer. 


№), 3 1936. the Government c agency concerned with 8 Ὃ catt 
to us PS Oils, eto, (IFO), ordered a change from the thereby to be 
Weg τος гоша Mining, the tunnels and chambers produced me WIFO 
Mi por Storage of fuel and lubricants for the Wehrmacht. Fence 
teti ΟΣ the difference between the higher mining cost and the αν, 
thin’ SM for this small sum obtained vast underground ipiis ‘later 
the 3 Months the chambers 1 - 17 were excavated, and 4 mo h, 30 
fea; "еге finished up. Each of the chambers is about 20 feet жарчи һу 
Tuy ride and 550 feet long. These first 16 chambers were NE ——— 
ἵνα for an underground aircraft plant. (Feb-Mar, 21944 ὃς Doce ex- 
ата ἫΝ Mitte werk (production of the V-1 and V-2 weapons/ о ross- 
on Of chambers 18 . 45, these chambers to be of a circular š asa 
by the With а 38-foot diameter and 550 feet long. Mittelwerk wa its 
he Bei 00 e expensive due to 
Tush ch. This ‘excavation was considerably more expe as it 
"a fap ШӨ, Thé gypsum obtained was "dumped" for the time being 
in “Xcess of the requirement for fertilizer production. 


| lt was 
Pans ea^ Bell or "Ruo tarted in April, 194. 
kuck" plant was star vu 
“у * ty the Minos] (Mineraloelbau Gesellschaft А те pe 
400 ү 40 feet wide of varying height (mainly 20 fee , and 
° 850 feet long. 


tain 
N e, nels are at Elevation 700 feet, the high eo райр mo un 
s the "а 1060 feet, the low point at Elevation 93 — 


| t 230 feet. 

*tiea) w тав а minim tive earth cover of abou W 

Ἂ "ai Ventilation ——— planned at various — аА 
Mation System was designed to keep the temperature down, 


` 32 


ча 
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DIMENSIONS (Ет) | 
PLANT SECTION _ [veweru| Worn [Heionr 
— Transportation Tunnels [6500-7000| 50 | 20 | 
Boundary Tunnel _ j moo | 35 | 20 — 
Chambers -9 —  [j400-850| 40 | 20:30 | 
BETEN 
Chamber for DHD Unit EEE: 
Tannen — 
Chambers ШЕ] U-SSTRATEGIC BOMBING SURVE 
— ТОЛЕ — — — Ex XE UNDERGROUND PLANTS IN, 
| MirrLaween ES 4 45 ee cL КОА werfen IN HARI MTS. 
in 








&ypeun stone does not withstand high temperature, the stone temperature 
being normally 50 - 55° F, Each suction-blower of the ventilation system 
had а capacity of 7,000,000 cu, ft, per hour, resulting in 40 air changes 
per hour in the DD section and 10 to 20 changes per hour in other parts of 
the plant. The ventilators were not very expensive, but the vertical shafts 
required for this scheme were time and money consuming, 


55 - 60€ of the excavation was completed. About 2500 men worked on 
the excavation in addition to 2500 (estimated) prisoners of the SS. The 
miners worked in three 8-hour shifts, the muckers in two ll-hour shifts. 
The mountain side was lit at night and blacked out only when planes 
passed by on the way to their targets, A considerable amount of time was 
lost in this way. 


Production was first scheduled to begin in March, 19,5, but work was 
continuously delayed due to transportation difficulties, tool shortages 
and difficulties of installation. It would have been quite a job to 
erect large vessels in the underground chambers with limited headroom 
prohibiting use of standard erection methods and equipment, Only a few 
compressors were installed in the tunnels, 


All equipment was to Se second-hand material from other I, G. Farben 
plants. (Leura and Wesseling)e: 


HXDROGENATIGN WIS: 


The two hydrogenation units weré to operate in series, one feeding 
tar from sump phase hydrogenation of coal elsewhere and feeding its 
gasoline to the hydroformer and its “middle о11* to the second hydro- 
genation unit. Middle oil from the second unit was recycled to extinct- 
ion. 


These are conventional hydrogenation units of 4 ovens of 7 cubic 
meters catalyst capacity each and a normal feed rate of 180 tons per day. 


CATALYTIC CRACKING UNIT: 

The catalytic cracking unit of Niedersachswerfen was to be а moving 
bed granular catalyst type of plant somewhat similar to the Thermofor 
catalytic cracker, except on a smaller scale. I, б. Farben has one semi- 


commercial unit in operation and the plant in the "Kuckuck" was to be 
the first commercial plant, 


As seen in the flow diagram, the plant consists primarily of a 
reactor containing а regeneration zone, and a cracking zone, with an 
inert gas seal between and a bucket type catalyst elevator to move the 
catalyst from the bottom of the reactor to the top. | 


Bi, - 





1С CRACKI 


CATALYT 





` , The catalyst passes first through the regeneration zone whore the 
coke is burned off with hot air, Oatalyst temperature is controlled 
to а maximum of 10605 f, by heat exchange with the incoming air. 


The catalyst is cooled to 800° F. in а heat exchanger before pass- 
through the inert gas seal to the cracking zone, where its residence 


ing 
time is one hour. 


Vaporized gas oil (390° to 750° ?, boiling range) enters the crack- 
ing zone at 800° F,, is cracked ani passes to а comensing, stabilizing 
ani gas recovery system. During th» cracking, coke is deposited on the 
catalyst and some oil is absorbed by the catalyst. 


The catalyst then passes through а stripping and cooling zone where 
1% is stripped of oil and cooled by cold hydrocarbon gas before passing 
through the inert gas seal to the catalyst elevator, The elevator 
carries the catalyst back to the regeneration zone for removal of соке 


and the process is repeated. 


This plant was designed for a feed rate of 6700 tons/mo, or 20 tons 
per operating day, and was to yield 4200 tons of catalytically cracked 


gasoline per month. | 


Xielis in wi. 3 
Gasoline 62.5% 
Coke + 
баз 3 0,8% 


| 


| The heavy products are recyoled to extinction by feeding back to the 
primary gas phase hydrogenation unit from which part of the feed for the 


oracking unit is drawn. 
The gasoline produced is 78 to 79 octane, GFRWM clear 
or 90 octane with 0,12% T. E. L, 


Content of olefin and aromatics ` s 25% 
Bromine nos -7 to B 


The catalyst used is 1 part alumina and 9 parts Kieselguhr in 
1/y-inch pills. 





HXDROFORMING or Da He Dat BUT: : үе 


The hydroforming process as used in Germany is similar to that 
used in the U, S, It is a process for dehydrogena^tion of Naphtenes 
to aromatics in the presence of hydrogen, The primary difference lies 
in the fact that the Germans have worked toward long cycles and low coke 
production and shut down their plants to regenerate catalyst instead of 
switching reacotrs. 














The plant at Niedersachswerfen was to be similar to an existing о 
plant at Leuna and was to consist of 4 hydiroforming reactors in series, 
with furnaces between for reheating, and one additional catalyst chamber 
(Raffinator) operating at lower temperature to hydrogenate the olefins 
produced in the process. 


. The DHD catalyst used was mide by impregnating activated alumina 
with Molybdic oxide-10 to 12%, The bottom of the Raffinator was loaded 
with Fuller's Earth am the balance with DHD catalyst. 


As shown in the diagram, Fage 88, the feed stock is mixed with re= 
cycle gas containing hydrogen, vaporized and heated by a heat exchanger 
and furnace No, 1 and is passed over the catalyst in reactor l at an * 
inlet temperature of 950° F, Since the reaction requires heat, the vapor 
leaves the reactor at 840° Р. and must be reheated to 970° F, before Ἢ 
entering the second reactor. The vapor passes in this manner through all 
four reactors, is cooled in the heat exchanger and enters the Raffinator ` 
at 5109 Р, Here the olefins formed by the cracking that takes place a long 
with the dehydrogenation are hydrogenated to paraffins, 





Typical operating conditions are as follows: 


Pressure: Inlet No, 1 React 37 atm. (540 lbs/sq. in) 
Outlet Raffinator 29 atm. (55 1099/84. in) 


Temperatures: °p. °p, 
Reactor 1 EJ = = 
2 889 
ч = 2 
Raffinator 512 581 


These are average temperatures during the ‘on stream" period, At ` 
the beginning of the period, temperatures were somewhat lower and as the ` 
catalyst activity declined due to coking of the catalyst, the temperatures 
wore raised. Í 

*Druck H, Dehydrierung - literally: pressure Hydrogen 

Dehydrogenation. 
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It will be noted that there is a temperature rise across Reactor] 
and the raffinator. This is due to the fact that the dehydrogenation ` 
of naphtenes (which absorbs heat) is nearly complete, but the hydrogena. ` 
tion of olefins (which liberates heat) has not been finished. 


75 


The process produces hydrogen by dehydrogenation and the recycle 
gas contains 55 to 65% hydrogen. 


The product after stabilizing contains 66% aromatics. 


Осїапез - Motor Method: 
Feed | 52 
Light gasoline 13.5 
Stabilized formate 82.5 
Final blend 6,5 lb. V.P, Reid 80.5 clear 
' with 0.12% T. E. Le 91.5 


The 356 E. P. hydrogenated gasoline is fractionated into two 
cuts, start to 1750 F, and 170 to 3559 F, Theheavy gasoline is fed to 
the hydroformer and the product is blended back with the light gasoline 
to make the fínal blend, | 

The design production is 8300 tons/mo. 

ог 2500 B,.P.D. 


The space rate is 1 V/¥ per hour on each reactor or 0.25 V/Y over 
all, | 


The on stream time is 160 to 180 hours. 
Expected yields are as follows (based on Leuna experience); 
Feed - 175 to 355? P, cut 100% 


Gasoline 73% 
Bottoms 3% 
Gas and loss 24% 
Coke 0,12% 


After the plant has been on stream for 160 to 180 hours, the catal- 
yst has coked up and lost its activity, The plant is then shut down, dë- 
pressured, purged and pressured with imrt gas, ready for regeneration. 


To regenerate catalyst, the coke is burned at a pressure of 70 atm. 
(1000 lb, per sq. in.) with а maximum of 1% oxygen in the circulating 
burn gas. The recycle gas compressors are used for circulating the burn 
gas through all reactors in series and air is injected at the inlets to 
the individual reactors. 
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The reactors are 52 inches inside diameter by 36 feet long, and 
have a capacity of 530 cu. ft. They are designed for a working pressure 
of 70 atm. at 390° F. and were made of 1.5% chrome steel with a fire- 
brick lining inside. 


ALKYLATION AND BUTANE DEHYDROGENATICH: 


The alkylation and butane dehydrogenation plant at the "Kuckuck" 
at Niedersachswerfen, obtained its butane cut from the hydrogenation 
catalytic cracking and hydroforming units. The butane cut is partially 
dehydrogenated to form butenes ani lighter and the iso-butane is alky- 
Jated with butene to form alkylate of very high quality. 


As may be seen in the flow diagram, this is a conventional sulfuric 
acid alkylation plant using self refrigeration with the addition of a 
catalytic butane dehydrogenation unit to produce the necessary butenes. 


The butane is dehydrogenated in two furnaces at 100 - 1080? F, 
over a catalyst made from alumina plus 8% Сто, and 2% K,0. 


Тю converstion is 16% and the yield is 80%. 

The alkylation unit operates at 30 to 35° F. 

The iso-butane concentration in the reaction mix = 455. 
The acid concentration in the reaction mix = 50%, 

The spent acid has a concentration of 86-88% HS0, e 


Acid consumption at Leuna is about 2 lb, per gal. of alkylate 
because of production of diolefins in the dehydrogenation unit due to 


It is expected that the consumption at Niedersachswerfen will бе 
1 10. per gal, 


The acid is regenerated by the Fauling process-dilution with water 
to separate tar and reconcentrating to 96% 8280) » 


The alkylate is cut to а 2500 Р, EF, and this accounts at least in 
part for the high-octane number of 96 to 98 0244, 


Sources of data: 


Mr. Eichhorn, Assistant Flant Manager of Ammoniakwerk Merseburg, 
Gyysun Works, Niedersachswerfen. 

Dr. Kauffman, I, G, Farben, leuna, 

Dr. Straetz, I. 0. Farben, Leuna, 

Dr. Dieters, I, С. Farben, leuna, 

Dr. Cron, I. С. Farben, leuna, 

Mr. Haenisch, I, G. Farben, Ieuna. 

Mr. Heinrich Dittmar, General Electric (AEG), in charge of 
electrical installations for allfour underground plants. 
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ROL 


(Di-ethyl-benzene) 
(a) gancra Data: | 
1. location + Gendorf 
2. Construction type к Built in existing chemical plant 
building. 

3» Company in charge ı I. G, Farben, 
4. Estimated completion 

date | ᾱ In operaticn, 
5. Design capacity ı 1,400 tons yer month of finished 


di-ethyl benzene, 


No labor or cost data are available but. from observation of the 
plant, it is estimated that its cost was about 1,000,000 RM, with an 
estimated total labor of 45,000 man days. 


The "Xybol" is an aluminum chloride alkylation plant for the 
production of di-ethyl benzene. | 


As seen in the flow diagram, ребе 93 ethylene and benzene are fed 
into à reactor containing aluminum chloride and the reaction mixture is 
drawn off at the top into a settler. 


The catalyst, an additional product of aluminum chloride ani ben- 
zene, settles to the bottom and is recycled by gravity to the reaction 
ohamber. The jroduct is drawn off at the top of the settler, washed 
with water and castic to remove the aluminum chloride and fed to the 
distillation unit. | | 


The product is distilled into three (3) cuts: 


1. Benzene and mono-ethyl benzene (atmosyaeric distillation). 


2. Di-ethyl benzene) y í 
3, Tri-ethyl benzene) acuun distillation. 


The bottoms or polymer from the third distillation is useful to some 
extent as a plasticizer for Buna rubber. 


Ethylene, at Gendorf, is produced for the Kybol and a number of 
other processes by catalytic hydrogenation of acetylene. The acetylene 
is produced from carbide which is made in the vicinity using 4 local 
excess of electric power. 
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The ү | 

ог 1000 Ads will produce 1400 tons jer month of di-ethyl-benzene 

Eono-e4 8 per month di-ethyl-benzene and 500 tons рег month of 
hyl-benzene. 


ДЫ: 80 - 85% Di-eihyl-benzene: 
10 - 15% Tri-ethyl-benzene: 


5 - 10% Polymer, 


1 
E Kybol" plant was built in two para 
ον з building which had previous 
k iu a This building was one of twenty or 
Seniors, he woods and comprising the I, G. Farben chemica 


llel units inside of a re- 
ly housed other chemical 


more buildings partly 
1 plant a$ 


98 of data: 


Dr 
. Ambrose, 1. Ge Farben, Member of th 
Dr organic chemicals + 

* Alt, I. б. Farbene 


e Board in charge of 





"TASAN 1 - 2» 


(Benzene Alkylation Plant) 





These plants were to alkylate benzene and the mixed olefines 
from cracking still gases, The process and e,uipment are similar to 
the KYBOL plant, 


РАЗА! li Location - Auschwitz, 


EAGAN 2: Location - Deggendorf, 


(a) Estimated completion date: 1 September, 1945. 
(b) 11зппей capacity: 1000 tons per month of mixed alkyl 
benzenes, 


FASAN 2 was to be built at the site of the Taube 1 plant at 
Deggendorf and was to operate on the gases from that plant. Froduc tion 
of mixed ethyl-benzenes for use in aviation gasoline was to te 750 tons 
per month, vic | 


Sources of data: 


Mr, Fischer, Asst. Chief Engineer, Degzendorf Refinery, 
Sueddeutsche Bau G,m.b.H, 





"LUIS 1" 


(Super Fractiona tion) 


(a) General Data: 


le 
2. 
3. 
ка 


5» 


Location 
Construction type 


Company in charge 


Estimated completion 
date 


Design capacity 


(b) Gost and Labor Reguiredt 


1. 


2. 


3. 


, he 


5+ 


6. 


Estimated total cost 


4stimated cost up 
to end of war 


Average number of 
workmen 


Construction labor 
to end of war 


Total labor to вла 
Of war 


Total labor to com- 
pletion o f plant 


Sources of data, 


Mr. Kurt Schneider, Planungsamt, Speer Ministry 
Mr, Е. Geilenberg | 


Sbensee on Traunsee/Upper Danube, 
Open construction above ground 
Ruhr Chemie, 


1 June, 1955, 

Feed: 2,000 tons per month of gaso- 
line 

1,000 tons per month of avia tion gaso- 
line 


200 tons per month of Heptane 
750 tons per month of motor gasoline 


800,000 RM, 
400,000 RM, 


8) Skilled 
b) Unskilled 30 


c) Foreign 
Total 130 


12,000 man days, 
18,000 man days,, 


36,000 man days. 
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*ILTIS 2° AE 
(Super Fractionation) t 
(a) General Data: s. © 
le Location ‚ Laube on the Elbe, nord —— 
2. Construction type ı Open construction above ground, | 
3. Company in charge t Ruhr Chemie, 
he Design capacity t Feed: 2,000 tons per month of gaso— 
T obo tons por month of aviation zens’ 
line 


200 tons per month of Hep tane Ἢ 
750 tons per month of motor gasolime 


This project was Stopped during planning. 
"II TIS 33 = 
(Super Fractionation) 


(a) Genera) nata: | 
1. Location t Almetal near Brilon/Westphalia. 
2, Construction type ı Open construction above ground, 
Je Company in charge ! Ruhr Chemie, 


This project was stopped during planning. 


Sources of data: 


Mr. Kurt Schneider, Plan 
Mr, В. Geilen berg. ungsamt, Speer Ministry» 





ЕДАШ СН 
(Catalytic Cracking Plant) 


Ὁ general Ditar 
le Location t Laube on the Elbe, near Tetachen 
2. Company in charge ı Ruhr Chemie. 
3 μα completion 


: 1 April, 1945» 
Feed: 16,000 tons per month of 


011 
eem tons per month of aviation даво- 


lire 

f motor gasoline 
1,430 tons per month © 
8800 tons per month of Diesel 011 


tic cracking of gas-oil, but 


w Te plan t ya 


3 designed £ cat 
Билзек? riii beyond caf κ AR It was to feed straight 
Produce aviation and notor gasoline. : 
Feed Rate 
16,000 Tons per Month. 
Aviati 
Motor су oline Production 1 4300 tons per μου 
Diesel Oil ne Production ı 1430 tons per me 
Produc tion 8800 tons per mo» 
"seg of data, 


Ne Kranepun], M С. Farben, 


Files of Pro; oblems of the 
Chemical Industry ch, Commissioner General for Pr 


Leunis, 
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1. 


(Hydrogenation Plants) 
After the bombing of the hydrogenation plant at: 
Scholven, it was planned to build three small plants from salvaged equip- 


ment, The small units, Klein Scholven, were to be built in concealed 
positions near the original gcholven plant, 





1. 


2. 


3. 


b. 


Dispersed in pine woods near 
Dorsten, 
Scholven Hydrierwerke. 


June, 1945, 
Feed: 1,500 tons per month of 
middle oil. 


3400 tons per month of aviation 
gasoline, 


This plant was а gas phase unit and was to utilize feed obtained 


fr an Klein Scholven.2, 
by motor tank trucks, 
using an D* line, 


Transportation of feed and products was to be 
Hydrogen for the plant was to be piped from Huels 
It was intended to heat the feed by electric resist- 


ance heaters rather than by the conventional fired preheater furnace. 
The clearing of the s ite began in November, 1911, and actual construc. 
tion began about 1 January, 1945. 


ELEIN SCHOLYRN 2: 


1, 


2, 


3. 


be 
5e 


Location 


Company in charge 


Sst imated completion 
date 


Estimated total cost 


Design capacity 


Abandoned buildings of old cal 
mine near Recklinghausen, 


Scholven Hydrierwerke, 


31 May, 1945 
800 ,000 АМ. 
Feed: 6250 tons/mo, of 


carbonization tar, 
4500 tons/mo, of middle oils 











This plant was to operate in sump phase only, The middle oil pro- 
duced was to be fed to Klein Scholven 1, 


The mine at which the plant was located had been idle for five years 
so its buildings woul d have served as good camouflage . 


The progress of the war prevonted the construction of the plant 


going much beyond the building of the foundations, even though much of 
the equ ipment was already at the site, 


IV. KLEIN SCHOLVEN 3: 
1. Estimated completion 


date ι 30 June, 1955. 
2. timated total cost ı 1,000,000 RM, 
3. Design capacity ı Feed: 6250 tons/mo, of 


carbonization tar. 
4000 tons/mo, of aviation gaso- 
line, 
600 tons/mo. of liquified petro- 
loum gas. 
This plant consisted of both gas phase and sump.phase units, 


Sources of dataı 
Trip report - Mr. M. Garrity, U. S. Strategic Bombing Survey, Team 35 


Files of Prof, Krauch, Commissioner General for Problems 
of the Chemical Industry. 
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"OFEN 1 - μον 


(a) General Data, 
1„ Location ı See table following, 
2. Construction type ‚ Ofens 23/30 constructed underground; 
| all others above ground, 
3. Company in charge | See table f ollowing. 
4. Sstimted completion 
date ı 36 units completed 
5. Design capacity ı Feed: 3,000 tons per month sach OFEN 


300 tons per month motor gasoline 
1,200 tons per month Diesel Oil 


(b) Gost and Labor Required 
1. Zutimted total cost t 30,000,000 RM 


2, Estimated cost until 
end of wer ` , € 30,000,000 RM 


3. Average number of ὶ 
workmen t а) Skilled 1,600 / 80-90 days 
b) Unskilled 1,600 
с) Foreign 4,000 


Total 7,200 
4. Construction labor ı 640,000 man days. 
5. Total labor . т 1,250,000 man days, 


The "ΟΕΕ" were small continuous distillation units removing gaso- 
line overhead and taking one side cut of k-rosene or Diesel 041. The units 
were built in pairs above the ground, each consisting of a furnaco, heat 
exchange, a ló-plate column, 31 inches in diameter, and the necessary 
pumps and condenser 8, Two or three captured Russian locomotives were 
provided for each pair of "OFENS* to furnish steam for distillation, 
Originally, the program called for the construction of lO small units of 
1250 tons per month each. This was changed to 20 units of 3000 tons per 
month each and la ter increased to 40 units built in pairs, 


The crude is des alted before distilling and treatment of the gaso- 
line consists of a simple caustic wash. The gasoline produced is of 
relatively low octane number and is used only for motor fuel. 
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«105. 


Tankage usually consisted o f the following: 
Two 3,000-barrel crude tanks built of concrete, 
Two 3,000-barrel residuum tanks, also of concrete, 
Four 500-barrel steel tanks for gasoline and Diesel oil, 


These plants were usually located in hilly and wooded countzy 
close to а railroad and a stream or river, in order to provide water 
sunplv. 

А11 crude was shipped in and ull products were shipped out by 
railroad, The residuum was shipped to the TAUBE (cracking plants) 
or to the DACHS (lube oil plants), 


These plants produced 10 to 15% g a soline and 30 to 40% Diesel 
oil, ar if desired, they could make kerosene instead of Diesel oil 
at a lower yield, 


The capacity of the double "OFEN" 2x120. 240 Tons per day or 
6000 T/M, based on a 25 day month, - ώς 


Since 3 unit of this sort usually shuts down for repairs only 


SUE мы actual capacity 
available would be 6850 — operating factor) the ac 
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CHUDS RUNS ON "ОРЗ" (TONS РЕ B MOa) 
DISPERSED TOPPING PLANIS 





P : 3 
289 — CAPACITY 96+ Noy Dec Jap Zeb Max 
1-2 6850 2178 5161 5761 6013 2700 5000 
35 6850 2478 3243 3360 4732 2700 3000 
5-5 6850 1322 2183 2360 1200 3000 
7-8 6850 1539 1991 1992 1200 3000 
9-10 6850 2138 3912 3340 3400 1000 
11-12 6850 339. 790 2163 2528 1900 3000 
13- 6850 203 375 55 - 150 3000 
15-1 6850 9 9 2 840 150 3000 
17-18 6850 ‚ 777 991 180 1660 31,00 000 
19-22 13700 2324 3413 3247 4569 4175 000 
23-30 274,00 Figures not available. 
31-32 6850 : ures nct available, 
33-34 6850 1379 2228 1025 1700 14,500 
35-3 Not built. 
97-38 6850 819 1690 4963 2400 5000 
9-40 6850 not available, 
12 800 9937 22410 29239 32997 25075 46500 


1 At 95% operating factor. 
2 In $ of capacity (89,000 T/Mo) of the 26 OF MS on which data is 


available. | 
.5. ΔΒ planned on February 20, 195, 
h Аз planned on March 21, 195. (These figures were probably not 
reached as shortages of crude and transpor tation usually reduced 
the planned production meterially,) 


Except for the first month or two of operation of each plant, the 
difference between actual feed rate and capacity usually representa 
lack of crude or transportati on. 

Sources of d atat 

Mr, š, Geilenberg 
Mr. Von Heereman - Nerag Refinery - Misburg 


Er. Brockhaus - Nerag Refinery - Misburg 
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4 . се 
(Primitive Crude pistillation) 


(a) general гаа: 
1„ Location ı Rost 


2, Construction type ' а) Partly existing buildings. 
b) Partly open construction above 
ground 


3. Company in charge ı Rost 1 „ Morag. 
2 - DEA. 
3 = Narag. 
4 = Barpener Bergbau, 
5 e Ruhr Chemie, 
А. Estimated completion 
date ı Finished 
(6) Cost and labor Required: 
1. stimato total cost t 14,200,000 RM, 
2. Estimated cost up to 
end of war t 4,200,000 RM, 


3. Average number of 
workmen ı а) Skilled 250 
b) Unskilled 500 
o) Foreign None 


Total 750 
he Construction labor ı 67,00 man days, 
5. Total labor ı 189,000 man days. 
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"20915" 


The "ΠΟΡΤΟ were primitive distillation units built from salvaged 
equipment апд usually loc ated in ruined plant s for camouflage purposes, 
The equipment was salvaged from bombed 24% plants and put together as 
the. situation de manded in order to get som production going again, 

In sore cases, locomo tive type boilers were used with a fractionating 
column welded to the top of the boiler, 


There were five of these plants and together they represented an 


appreciable crude running capacity, but this capacity was never fully 
utilized because of the shor tage of crude, 


cute ο... 
Capacity Sept Oct Noy Dec Jan Feb Mr 


Rost 1 9000 875 41867 » . 273 14000 2700 
2 9000 212 479 22 
3 9000 1253 2781 3000 270 
7 8000 Figures not available. 
5 35000 Figures’ not available, 
p UU — — 
70000 875 5079 479 1377 305, 7000 500 
% Capacity Used: 66 18.8 1.9 5.1 11.3 24.9 20.0 


Yields: 10-15% Gasoline 
304,08 Diesel or Gas 011 


* Shut down probably because of crude shortage. 
** On 3 plants for “hich data is available-27000 T/Mo. crude capacity. 


Sources of data: 


Dr. Brockhuas, of the Nerag Refinery, Misburg 
Mr. E. Geilenberg. 
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(a) General Datar 
le ‘Location 


2. 


3. . 


he 


5» 


Sonstruction type 
Company in charge 


Estimated completion 
date 


Design capacity 


(b) Gost and labor Required: 


le 
2. 


3. 


4. 


5. 


6. 


Estimted total cost 


Estimated cost 
until end of war 


Average number of 
workmen 


Construction labor 
to end of war 


Total labor to 
end of war 


Total labor to oon- 
pletion of plant 


TAVE. 
(Cracking Plant) 


Degcendorf/Danute/Lower Bavaria, 
Above ground along the face of a cliff. 
Continent 011 A. G, 


30 May, 1945 
Feed ! 
Rrodr 


314,100 tons per month residuum 
fran OFENS 
3,500 tons per month of gasoline 
700 tons per month of liquified 
petroleum gas 
2,100 tons per month of Diesel 
fuel 
6,200 tons per month of Fuel 011 


14,000,000 RM, 
12,000,000 FM. 
a) Skilled 550 
b) Unskilled 900 


0) Foreign ze 

Total 50 
194 |, 000 man days, 
540,000 шай Gaye 


630 ,000 man days, 


This plant is a combination distillation, cracking and benzene 
alkylation plant, located on the Danube River near Deggendorf. 


The plant is strung out along the side of a cliff and is partially 


camouflaged ^ 


The plant consists of the following uni tat: 
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1. A distillation unit with a crude capacity of 50,000 tons per 
month, 


2, A cracking plant with a reaction chamber operating at 70 at- 
mospheres, 


3, А doctor treating plant. 
l|. A stabilizer. 


5. А second 4384111010 unit with a capacity of 25,000 tons per 
month. 


6. A "KYBOL" or benzene alkylation unit producing 1,000 tons per 
month of mixed ethylene benzenes from benzol and cracking plant gases. 


Most of the feed stock is brought in by barge on the panube, Rail- 
way transportation is also available. From the transportation stand- 
point this was by far the most practical of the dispersal plants, 


It was planned to bring in Austrian, Hungarian and Rumanian oil for 
feed stock and also oil fran theFar East via Trieste. At the end of the 
war, about 27,000 tons of crude was caught in transit in barges on the 
Danube and in addition, about 150,000 tons of residuum was available lo- 
cally in sumps. In all, about ten months" supply of crude ani residuum 
was available to feed this plant. | 


Construction of the plant was about 70% complete. The cracking 
plant was short only the reaction chamber which had elready been shipped 
by rail. The construction of the plant started at the end of &tober, 
19, and work was stopped on 20 April 19,5. At this time, there was a- 
bout six weeks’ work left to complete the plant. Construction forces 
involved up to about 1800 men. The cracking plant had been removed from 
Fort Jerome, The distillation unit was being moved from Glatze 


Sources of data: 


Mr. Fischer, Assbtant Chief Engineer, 
Deggzenmer Refinery, Sueddeutsche Bau, G.m,b.H, 


-110- 





CRACKING PLANT 















(Cracking Plant) 


(a) General, Data: 


1. Location ı Bredelar, near Prílon/Mestphalia, 

2. Construction typ & Open construction above ground, 

3. Company in charge к Wintershall А. Ge | 

В+ Estimated completion 

54 Design capacity : Feed 6,000 tons per month of residuum 
fran GEN 


1,500 tons per month of gasoline 
900 tons per month of diesel fuel 
2,700 tons per month of liquefied 


petroleum gas 
(>) Gost anà labor Required: 
1. Estimated total cost + 4,000,000 RM 
2e Estimated cost until 
end of war + 3,800,000 FM 
3. Average mmber of 
rorknen t a) Skilled 300 
b) Unskilled 150 
c) Foreign 
1120 
ke Construction labor to 
end of war : 125,000 man days, ` 
5. Total labor to 
end of war t 171,900 man days, 
Ge Total labor to com- 
pletion of plant : 180,000 man days. 


The cracking unit at Bredelar was a carburol unit which was being 
| from Letzkendorf. The unit was originally designed for cracking 
Hscher Kogasin II (390 « 630° Р) and was being converted to feed re- 
eed crude from the "OFENS" at Messinghausen and Muehlenbein, Yields 
mre to be roughly as followss 


Naptha 25% 
Diesel 011 25% 
Gas ` 25%. 


Cracked Tar 25% 
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The gas produced was to be piped to another plant nearby for 
conversion into alcohol. The code name for this plant was "LACHS*, 


Sources of data: 


Dr. Seyffert, Superintendent of ФЕ at Messinghausen 
and Muehlenbein, 


—E 
(Cracking Plant) 


The program on this plant was not carried out, The partially 
completed unit was utilized for the "JAKOB" program as "JAKOB 11", 
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(a) General Datar, 


(b) 


1. 


2, 


Jo 
lie 


5» 


Cost snd labor Required: | 


1% 


2. 


2% 


bes 


Бо 


Locations 


Construction type 


Companies in charge 


Es tima ted canpletion 
dates 


Design capacity 


Estimated total cost 


Estimated cost to 
end of war 


Average numer of 
workmen 


Cons truction labor 


‚to end of war 


Total labor to end 
of war 


Total labor to cam- 
pletion of plants 


Seo next pe, 
Built in the open near existing 


gas works, 

See next page, 
See next pages 
Зее page 118% 


12,000,000 RM, 


7,000,000 FM, 


a) Skilied 300 


b) Unskilled 300 


c) Foreign «ο, 
Total 1050 


110,000, man days 9 = 


315,000 man day 


540,000 man days. 


| mA 


- — 


— Rn m — 


— 


| 
| 











ἕλοι Location Company in Charge д. : 






Karpfen 1 Wuerzburg Gaswerk Wuerzburg 15 May 15 
2 Рег μμ 1 Jun 195 
3 Erfurt e Erfurt 1 Jun 1905 
4 leipzig (^ айр 1 Jun 195 
5 Boehlen ' Boshlen Finished 
5 Plauen . Flauen 15 “9 a I 
7 Chemnitz ος 15 Jul 136 
| Dresden ixi E Heidenau 1 Jul x 
9 Cottbus ° Cottbus ر‎ мв 390 
0 сәма * — Ocerlitz ر‎ ang 29 


These p pus 
built near Plants (10 in number) are very mall Fischen 90р “Шш 


Water gas, existing gas works for synthesis cf small am 


Coal x 
the Proper prope too are fed to the water gas generator to P | 
“ns of 00 and Hp in the aynthesis gas» и 
The poor! 
Pick up —— Gas is fed through an activated charco) ^ Ld 
oxide ааа and gum forming constituents, amd Ἐν 
for removal of inorganic sulfur. 


The gas ig hro 
the final absorbers” Picked up by a blower and yassed t 


Ruhr Chem 


y 

oF 

ugh 2 Poe 

at a temperature of 390° - 480? Fe In the сей К 

Hepat on alknlized iron oxide which 18 p 
ur 


i 
9 for this pose, 1 
jar 


The gas 
Where the pal Passes through one or more Fischer oven ye 00 
Controlled бы takes place over a cobalt catalyste 
Catalyst beg, ".*nerüting steam in closely арасей 81987 ° ше” 


А prira " 
Confenses t. separator Collects the waxes formed, 2 water P ul 
— the ге ni and lighter oils, and activated c re pe 

4 City gas ὅλα... Gasoline from the gas stream whieh 
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KARPFEN 


FISCHER ` TRO РСН 


FIGURE 53 


PLANT 





== αν — — ü 
م‎ — r — — 


! 
| 
| 








All synthetic products are combined in a common tank and shipped ' 
elsewhere by railroad for distillation, 


as 
The synthesis 635 produced nt the city gas works is not as — 
that produced in the usual Fischer plant, and since these planté * 
only one stage instead of 2 ог 3 as in the usual plant, the 749 14 
considerably lower, 


A good Fischer plant will produce 1.0 to 4.3 tons of 
liquid product per million cubic feet of ideal gas. 


The "KARPFEN " produce ne? to 2.0 $опв/ММв?, or about 
45% of the yield of a good plant, 


| $ 
The production per oven, however, is the same as in a good уле 
Since there are no second or tim stage ovens operating on lem E? 
to bring down the average, 
r 
Production.4s one and a half to two tona per day per oven: — 
in the Karrfen or the larger plants, 


All Karpfen plants were designed and were being built by Largie 
According to Iurgi rejresentatives, tho whole — program — 
(10) installations was a waste of energy and money considering pot if 
output. But Geilenberg insisted on this construction, claiming i di 
Ore aa unite Were gradual ly added to al) gas works in Qurmeny and ὃ unti 
produced only a few tms each, it would add up to a considerable — 


at” 
—— to their dispersa] they would not be very vulnerable to als 
СК. 


The cost of the Leipzig plant p of te 
whi the larges 
ten, was estimated an follows: : —— 


Equipment erected 1,200,000 RM 

, > = 

lines —— IS 800,000 RM, 
ssor - » 

Foudationa 800,000 x 

Totali 3,000,000 RM. 


— the entire KARPFEN program were to oae 


: cost of an oven in a new plant is 
79,000 RM, In this case, а value of 50,000 RM, was assigned 
the balance is transportation, ets 


The cost of the ten — 
12,000,000 M. Tarpfen plants was estimted to be a 
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КАВР 


(Smal Fischer - Tropsch 


GAS STORAGE P 





SYNTHETIC GAS 
REQUIREMENT 


(A) THRU GASSING 
(B) THRU. CRACKING 


CAPACITY OF WATER 
GAS PRODUGERS 


IX530 
IX 495 | X847 








KARPFEN PL 


(Small Fischer- Tropsch Plants Attached 





N SYNTHETIC GAS PRODUCTION GAS STORAGE PRODUCTION PURIFIC 


CAPACIT Y OF WATER 
GAS PRODUCERS 













ROUGH PURIFICATION | FINE PI 
NUMBER OF PURIFIERS |NUMBEF 
WITH TOTAL VOLUME |AND TO 


SYNTHETIC GAS | CONSUMPTION 
REQUIREMENT (A)COKE OVEN GAS 

(A)THRU GASSING |(В)СОКЕ TONS/DAY 

(C)STEAM TONS/DAY 


GAS HOLDER SIZE 
(А) FOR WATER GAS 





EXIST ING NEW 
MCF/DAY | MCF/DAY 


(B)FOR CITY GAS 
MCF 


(A) 1130 (A) 377 (A) 106 4 BOXES AVAILABLE| 3 X 6' 
2X847 |B) 565 (B) 20.8 (B) 176 0.7 M 





(B) THRU CRACKING 
MCF 





1695 С) 19.2 в) 283 


IX530 (A) 1130 (A) 377 (A) 7! 3 BOXES AVAILABLE 3 x 6' 

IX 495 1X847 |(В) 565 (B) 20.8 3.5 MCF 0.7 M 
1695 (C) 19.2 

IX635 (A) 1130 (A) 377 (A) 312+ 106 3 BOXES AVAILABLE | 3X 6' 

; | X424 (B) 565 (В) 208 (8) 300 3.5 МСЕ 07 M 

1695 (6) 192 (B) 1060 

(A) 1130 (A) 377 (A) 28 3 BOXES AVAILABLE | 3 X 6' 

(B) 565 (B) 208 (B) 1060 3.5 MCF 0.7 Μι 
1695 (C) 192 

(A) 1130 (A) 377 (A) 424 3 BOXES AVAILABLE 3X6'! 

(B) 565 (B) 208 (B) 424 3.5 MCF 0.7 Μι 

1695 (C) 192 (B) 530 

(A) 1130 (A) 377 (A) 106 4 BOXES AVAILABLE | 3X 6'4 

IX847 ix847 |(В) 565 (8) 208 6.1 MCF 0.7 M( 
1695 (6) 192 

(A) 1 5060 MCF EXISTING | 3X 10" 

3X 713 (B) (B) 208 1.1 MG 
(С) 19.2 

(А) 1690 (А) 565 , 3 X I0' 

2X1200 |(B) 850 (B) 31.2 1.1 MG 
2540 (C) 28.8 


у — 




















aia = 
|o o 
O O | o 

> 

ο 

ч 

N 














NUMBER OF GENERATORS 








ANTS 


To City Gas Works) 


ATION 
JRIFICATION 


ОҒ PURIFIERS | NUMBER AND STEAM ABSORBERS PRODUCTION ALL PLANTS 
TAL VOLUME GENERATION STEAM CONSUMPTION 
MCF TONS/DAY TONS/DAY TONS / MON. TONS / MON, 


e" 
СЕ 


SYNTHETIC GRUDE PRODUCTION B MERE 


FISCHER OVENS  |ACTIVATED CHARCOAL | SYNTHETIC CRUDE М. FINISHED PRODUCT! 




























2 2x 4'i" 
ILO TON/DAY 
16,5 





2 X 4'11" 
ILO TON/DAY 
2 X 4'11" 350 GASOLINE 
420 DIESEL OIL 
ILO TON/DAY 
V USE MA ТО PARAFFIN 


2X4'Il 420 KOGASIN 


140 GAS OIL 
11.0 TON/DAY 1400 TOTAL 









FIGURE 54 








The cost of the individual installations varied considerably 
depending on local con?itions, the amount of CO anû Ho on hand, amunt 


of piping required, etc, 


` None of the KARPFEN plants are underground. These little plants, 
with an average planned production of 100 tons of orude per mcnth (ex- 
cept Leipzig, with about 500 tons per month) were in the Geilenberg 
energency construction program to partly offset the damage done by air 
raids to large Fischer-Tropsch plants like Luetzkendorf, Figure 9 
lists all KARFFEN plants, their characteristics and proposed capacities, 


The Leipzig plant was about 80% completed at the eni of the war and 
construction was continued on orders of the Allied Military Goverment, 


Thase standard ovens are about 66 incl» s wide, about 8 to 9 feet 
high and 18 feet long, 


Sources of data: 


W.L, Бис кез, Construction Engineer for lurgi 
Gesellschaft fuer Waermetechnik m,b.H., Frankfurt. 


Dr. Huılman, Director of the Technical Bureaus of Lurgi. 


Dr, Hanborg, Assistant Plant Manager of ihe Leipzig 
Gas Works e 


Мг„ E. Geilenberg. 
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(Primitive Cracking Plant) 


(a) General Data: 


le 


2. 
3. 
he 


5» 


6. 


Location 


Construction type 
Ocmpany in charge 


Estimated completion 
da te 


Design capacity 


Cracking process | 


(b) ost аш labor Required: 


1. 


2. 


3. 


ls 


5. 


Ea tima ted total cost 


Es tima ted cost until 
end of war 


Average number of 
workmen 


Construc tion labor 
to end of war 


Total labor to 
end of war 


Total labor to com- 
pletion cf plant 


Statzendorf County, 84. Poelten/Iower 
Dan ube. 


Open construction above ground. 
Donau-Chemie. 


11 June 1945 (originally 15 April 1945). ` 


Raw Material: Residuum from Brown Coal 
заг, after distilling 
off the light and middle 
oilss 
Feed: 3,000 tons per month of heavy oils, 
Production: (in tons per month) 
750 Crude Gasoline 
600 Crude Diesel Fuel 
450 Fuel 011 
900 Pitch 


Hoffman 
2,900,000 Fil. 
700,000 Me 


a) Skilled 100 
b) Unskilled 100 


c) Foreign 309. 
Total 500 


35,000 man days, 
35,000 min days. 


85,000 man days. 
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° ЈАКОВ 2* 
(Primitive Cracking Plant) 


(а) General data: 
le Location $ Hirschfelde, north-east of Zittau/Sa. 
2. Constrwtion type ı Open construction above ground. 
3. Company in charge ı ASW, 
bs Estimated completion 
4 date ı 15 June, 195» 
5. Design oapacity ı Feed: 3,000 $ons per month of heavy oils, 
— Production: (in tons per month) 
750 Crude Gasoline 
600 Crude Diesel Fuel 
450 Fuel 011 
900 Fitch 
6. Cracking process $ Hoffman 
b) Construction Cost and labor Bauuinedi 
1, Estimated total cost : 1,900,000 RM, 
2. Estimated cost until 
end of war $ 900,000 FM, 
3. Average number of 
workmen ı a) Skilled 50 
b) Unskille 50 
c) Foreign 
Total 250 
ц. Construction labor 
to end of war : 33,000 man days, 





enl of war i 


Total labor far 
completion of plant : 


85,000 man days, 
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(Primitive Cracking Plant) 


(a) General Data: 
| 1, Location 
L 2, Construction type 
| 3. Company in charge 


he Estimated completion 
date 


5. Design capacity 


Т. 
| i 


Ñ 6, Cracking process 
(6) Gast дад Labor ine 
1, Estimated total cost 


2, Eetimted cost until 
end of war 


‚3. Average number of 
workmen 


le Construction labor 
to end of war 


2 5. Total labor to 
end of war 


| 6. Total labor to 
completion of plant 


Berbersdorf-north, near Hainichem, 
Open construction above grounds 
ASW. | 


27 May, 1945 (originally 30 


Feed: 3,000 tons per month of ! 

Production: (in tons per month) 
75» Crude Gasoline ` » 
600 Crude Diesel Fuel 





450 Fuel ol о 
900 Pitch 

Hof fman 

1,900,000 RM, 


1,800,000 RM, 


a) Skilled 100 
b) Unskilled 150 
с) Foreign 250 

Total 500 


50,000 man days, 


81,000 man days, 
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Ш ТАКОВ Ц з 


(Primitive Cracking Plant) 


(а) General Data: 


(b) 





1. 


2. 
3. 
he 


5e 


6. 


Loca tion 


Construction tyre 
Company in charge 


Estimated completion . 


da te 


Design cayacity 


Cracking process 


1. 
2. 


3. 


he 


Se 


6. 


Estimated total cost 


Estimated cost until 
end of war 


Average number of 
workmen 


Construction labor 
to end of war 


Total labor to 
end of war 


Total labor to 
completion of plant 


Berbersdorf-south, near Hainichen?Saxony, 
Open construction above ground, 


ASW. 


. 15 June, 19,5 (originally 15 April 1945). 


Feed: 3,000 tons per month of heavy oils, 
Production: (in tons per month) 

50 Crude Gasoline 

00 Crude Diesel Fuel 

450 Fuel 011 

900 Pitch 


Hoffman 
1,900,000 RM. 


1,100,000 ἘΜ. 


a) Skilled 50 
b) Unskilled 100 
ο) Foreign A59 

Total 300 


. 3h,000 man days. 


50,000 man days, 


85,000 man days. 


(a) Genera) Data: 


(b) 


1. 
2, 


3. 


he 


5. 


6. 


location 
Construction type 
Conpany in charge 


Estimated completion 
date 


Design capaci ty 


Crackin; process 


Cost and labor Required: 


1. 


2. 


3. 


he 


5. 


Es tima ted total cost 


Es timated cost until 
enû of war 


Average number of 


workmon 


Construction labor 
td end of war 


Total labor to 
end of war 


Total labor to 
completion of plant 


"JAKOB ne 
(Primitive Cracking Plant) 






23 
Boegerhof near Rinteln on the Мезег. 
Open construction abcve ground, 


Nerage 


1 July 1945 (originally 30 April 1915). 
Feed: 3,000 tons yer month of heavy oils. 
Production: (in tons per month) 
[50 Crude Gasoline 
00 Crude Diesel Fuel 
450 Fuel Oil 
900 Pitch 


Hoffman 
1,900,000 RM. 


1,100,000 RM. 


a) Skilled 50 
b) Unskilled 50 


c) Foreign 200 
Total 300 


31,000 пап days. 
50,000 mm days, 


85,000 man days. 





a e 


dl. 


(Primitive Cracking Flan £ 


г at) . 





ЖҮЛ, - (TP Ра. 
Е ,F š Pi 










_ 1» Location | Breunsdorf near AL tent ur 
| 2„ Construction type : Open construction — ground. 
e 


3e Company in charge : DEA, 





Planning хаз stopped before construction was started. 


(Primitive Cracking Plant) · 
| 1. Location : Gross-Stoebnitz on the Sprotte/Thur: 
2. Construction type 






$ Open construction above iT | 
3. Company in charge : Riebeck-Montan, 52 Ж 
(b) Construction Cost and labor Beguireii TUUM 


^ — ا‎ itl 


The project was abandoned. Ἢ : REL 


l< А 


f 
Τι 


¿i 
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* ТАКОВ 8" 
(Primitive Cracking Plant) 
а) General Data, 


1. Location ı Kammerforst near Haselback/Thuringia. 


2, Construction typ t Open construction above ground. 


3, Company in charge ı 1.6, Farben. 


(b) Construction Cost and labor Deguired: 


Planning was stopped before construction was started. 
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ЗАКОВ. 2*. 


(Primitive Cracking Plant) 


(а) General Data: 


(b) 


1. 


2. 
3. 
he 


5e 


6. 


Location 
Construction type 


Company in charge 


Estimated com;letion 
date 


Design capacity 


Cracking process 


Gost and labor Required: 


1. 


2. 


3e 


he 


5» 


Estimated total cost 


Estima ted cost until 
end of war 


Average number of 


‚ workmen 


Construction labor to 
end of war 


Total labor to ера 
of war 


Total labor to 
completion of plant 


Hedersleben near Halberstadt, 
Open construction above ground, 


Rheinpreussen, 


30 May, 1945 (originally 30 April 1945) 
Feed: 2,000 tons per month of heavy oils. 
Production: (in tons per month) 
500 Crude Gasoline 
500 Crude Diesel Fuel 
720 Pitch 
80 Fuel Gas 


Carburol 
1,000,000 RM, 


700,000 RM, 


a) Skilled 50 
b) Unskillea 50 
с.) Foreign 

Total 250 


21,000 man days, 
31,000 man days. 
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(Primitive Cracking Flant) 


(a) General De tay 


1. 


2. 
3» 
he 


5. 


bo. 


' Loca tion 


Construction type 
Company in charge 


Estimated completion 
date 


Design capacity 


Cracking process 


с>) Gost api labor Required: 


1. 
2. 


3. 


lhe 


5+ 


Estimated total cost 


Estimated cost until 
end of war 


Average number of 
workmen 


Construction labor 
to end of war 


Total labor to 
end of war 


Total labor to 
completion of plant 


. Mariannensglueck County, Senften- 


berg/Niederlausitz, 
Open construction abow ground, 


Anhaltische Kohlenwerke. 


15 June, 1%5 (originally 30 March 1945) 
Feeds |,000 tons yer mnth cf heavy oils, 
Production: (in tons per month) 
1,000 Crude Gasoline 
1,000 Crude Diesel Fuel 
1,440 Pitch 
150 Fuel Gas 


Carburol 
1,900,000 RM, 


600,000 RM. 


а) Skilled 50 
b) Unskilled 50 
c) Foreign Ες δ, 
То%а1 250. 


25,000 man days, 
27,000 man days, 


85,000 man days, 
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‚за — ED m 


"JAKOB 11" (formerly Taube 3) 
(Primitive Cracking Plant) 


(a) General Data: 
1. Location : Mine ADA/lausitz, 
2. Construction type i: Open construction above ground. 
3. Company in charge + Brabag. 


hl. Estimated completion 
date : = = = (originally 30 April 1945), 


(b) Cost and labor Required: 
The construction was only being started. 
Sources of data; 
All data on Jakob program was obtained from: 
Mr. E, Geilenberg. 
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AKUGELOFEN® 
(Cracking Plants) 


1. Construction type : Above ground, in concealed locations, 


2, Capacity ı 700 tons per month of reduced crude 
per plant. 


These units for light cracking were to be built from salvaged materi- 
al from bombed plants. Twenty-two plants were planned and equipment for 
20 of them was to be removed from the following banbed plants; 


AUGELOPEU Такер from 
3 Foslitz 
8 Gelsenberg 
6 Scholven 
-à Blec hhammer 
20 | 


Sources of data: 


Files of Frofessor Krauch, Commissioner General for 
Problems of the Chemical Industry. 
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(a) Genera) Dakar 


1. 
2. 
3. 
he 


5e 


Location 
Construction type 
Company in charge 


Estimated completion 


date 
Design capacity 


(b) Gost and labor Required: 


1, 
2. 


3. 


he 
5. 


Estimated total cost 


Estimated cost until 
end of war 


Average dumber of 
workmen 


Construc tion labor 
Total labor 


(с) Exgavation Reguized: 


1, 
2. 


Aroa 


- Yolume 


(а) Qapaqityi 
DACHS 1 is a complete lube oil distillation and treating plant loca- 
ted underground in tunnels dug out of sandstone in a cliff directly op- 


posite to the Forta railroad station. 


The plant proper consists of: 


Porta Westphalica, 
New underground plant, 


Мегас, 


May 15, 1945. 
See page 152. 


27,000,000 ἘΜ. 
26,000,000 ΕΜ, 


a) Skilled 550 
b) Unskilled 0 


c) Foreign ^ 
Total 00 
628,000 man days, 


1,220,000 man days, 


48,000 за. їз. 
46,000 си. уаз. 
9,000 tons per month topped crude. 


(1) А. two-stage vacuum distillation unit taking 3 side cuts on 
the primary unit and one on the secondary unit. (Lummus design) 


(2) А furfural treating plant (copied fram the Texaco furfural 


unit at Mi sberg Je 
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(3) Hot clay contact plant (Texaco design). 
(д) А dichlorethane dewaxing plant (Edeleanu design), 


This is а very pretentious plant and apparently no concessions were made 
b its unusual environmen’ other than in the actual layout, That is, the 
Plant is in no sense a makeshift but was planned as a permanent installa tion 


i contains all the features normally found in such a plant. The plant was 
built in а sandstone quarry and a minor existing tunnel was extended to pro- 


Hde room for the plant and tankage. 


The two vacuum units and the clay contact plant were moved fran the 
emg refinery at Misberg, while the furfural and the dewaxing unit were new, 


The plant was designed for topped crude only because of the additional’ 
fim hazard of handling gasoline, 


Construction was started on the tunnel in July, 1911, and the installa- 
tion of equipment was started in September, 1941, with a completion date set 
îy Geilenberg of November, 1944. The plant was about 80% complete in March, 
195, when construction was stopped. 1% is estimated that the plant would 
ave been completed in May, 1945, 


SLIDE; 


Steam was to be provided by two 600 lb, boilers of approximately 65,000 
ls, per hour capacity, One of the boilers was installed outside temporarily 
Ю save time in getting the plant started, but was to be moved inside after 


the underground boiler was in operation. 


. Electric power. Ajproximately 3,000 kilowatts of electric power were 
brought in by underground cable and the transformer station is installed 
Wierground, 

Cooling water is provided by four centrifugal pumps in two separate 
tonerete pump hourses on the banks of the eser. The pumps are in a pit 
About 20 feet deep with suction lines running cut to the water, The plait 
"Ould operate at full rate on one pump house except in the summer when 
high water temperature would increase consumption. 


Ventilation is provided to reduce the hazard of building uj explosive 
‘RSixtures at any point in the system. The ventilating blowers were to be 
installed at the extreme rear of the tunnels, taking suction on the trans- 
Portation and tank tunnels and discharging through the two plant tunnels, 
The furnace roams and the ammonia compressor roms were to be ventilated 
separately and isolated from the rest of the system. 


Fire fighting was to be entirely conventional and no remote 
fire control was contemplated. 
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*Dacus I" 
FLOW DIAGRAM 





ACE 
Underground tankage is provided in the 
аус 55. Thıt is, tanks were constructed by Bata du vaa MM yl 
rjoors with brick and concrete and installing bulk heads of fees = 
eyete to divide the tunnels into separate tanks. Tankage is in — pag 
treated spindle oil and light and heavy cylinder oil, as chase eee 
pun through the treating plants in turn. Sufficient tankage is VIAM 
зо that only 2 ог 3: switches jer month are required. Topped c — —— 
ished product storage is ;rovided in a wooded section on the. ое 


гїл 


ШАБ BAGH 
Two racks were provided for unloading about 10 tons ; 
of : 
ltanecusly and one for loading finished products. In — — —— 
' - 


s imu | 
441es were planned for leading products into barges on the river 


Sources of datas 
Mr. Е. Geilenberg 


Dr. Zorn - 1.0. Farben, leuna, 
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ELA "DAGES 25, 


(а) Genaral, Data 
le Location 
2. Construction type 


3. Company in charge 


4. Estimated canpletion 
date 


5. Design capacity 
(b) Gost am labor Baguireds 
1. Estimated total cost 


2, Estimated cost until 
end of war 


3. Average nunber of 
worn + 


в Construction labor 
* to end of war 


Total labor to end 
5. of маг 


Total labor $o 
¬ complete plant 


(в) Excayation Degulredu, 


| 


| 
] 


1, Area 
2, Volume 


(a) Capacity: 


Ebensee on Traunsee/Upper Danube, 
New underground plant. 
DEA 


1 August, 19/5. 
See page 152. 

40,000,000 RM, 
30,000,000 RM, 


а) Skilled 1,100 
Ὁ) Unskilled 1,800 


c) Foreign 
| Total — 


682.000 man days, 
1,350,000 man days. 
1,800,000 man days. 
260,000 sq. ft. 


280,000 cu. уйз. 


8400 tons per month, topped crude. 


This plant was to consist of vacuum distillation and Duo-sol extraction, 
sulfuric acid treatment, clay treatment and dewaxing. Little has been done 
оп the installation of the treating equipment. However, 8 "ofens* with а 
total capacity of 24,000 tons per month were in operation underground at 


this locat ion. 


* 
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The dewaxing plant was to be new, of Ее]еа 
n 
and a capacity of 4,000 tons pcr mon this — ο... 


The Duo-sol plant (capacity 6,000 - 7,500 T/mo) was being moved from 


Livorno, Italy. 
The residue from the vacuum distilluticn and the lube oil extract was 


tô be burned for fuel. 


-— =: =» — — 


Sources of data: 
Mr, Geilenberg 
Dr. Zorn = 1.0. Farben, Leuna, 


TM 


PLANT "πλοῖο 3" 


(а) General pata: 
1. Location i 
2. Construction type { 
3. Canpany in charge : 
h, Prospective completion 
date : 
5. Design capacity Γ 


(b) Cost and Labor Required: 
1. Estimated total cost N 


2. Estimated cost until 
end of war N 


3. Average number of 
workmen : 


lh. Construction labor to 


emi of war š: 


5. Total labor to 
end of war Γ 


6. Total labor to 


complete plant $ 

(c) Excavation peguired: 
1. Area i 
2. Volume $ 
(a) Capacity: л 


Deutsch-Brod/Bohemia and Moravia 
(Protectorate), 


for the greatest part, 
Fanto-Werko, 


1 August, 1955, 


536 page 152. 


9,000,000 RM, 


1,500,000 RM. 


a) Skilled 1,50 
b) Unskilled 50 
c) Foreign 


Total 1000 . 


118,000 man days. 


202,000 man diys, 


405,000 man days. 


54,000 за, ft. 
52,000 cu, уаз. 


34,000 tons per month, 


This plant was to be built in a railroad tunnel and would have been 


finished in about months, 
works in Fardubitz, 


The equipment was being moved from the Fanto 
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Railway tunnel under construction, а 
| 


| 


i 


| 


The plant was to use the SNP (Suida Nobel Foell) process, which con- 
sists of Cresol extraction and centrifuging with step-wise separation by 
water addition. Та addition, there was to be a Barisol centrifugal dewax- 
ing, using a dichlorethane-benzol solvent and propane de-asphalting. 


Feel was to be provided from two to three 'OFENS" and the balance was 
to come from the Fanto refinery at Pardubitz. 


Sources of data! 
Mr. E. Geilenberg 
Dr. Zorn - 1,0. Farben, Leuna, 
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US. STRATEGIC BOMBING SURVEY 
BARISOL DEWAXING PLANT 


DICHLORETHANE 8 BENZOL 


Figure 59 


ANT "DACIE Д" 


(a? General Data: 


le Lo. ‚tion H 
2. Construction type А 
3. Company in charge t 
4. Estimated completions 
| date k 
5. Design capacity : 
(b) Gost ang labor Required; 
le Estimated total cost £ 
2, Estimted cost until 
end of war $ 
3. Average number cf 
workmen 8 
h. Construction labor 
to end of war { 
5. Total libor το 
end cf war $ 
6. Total labor to 
complete plant t 
(c) Дата оц ngzuiredi 
l, Area N 
"2, Volume 1 
(a) Capacity; : 


This was to be an underground 


Os terode/Harze 
New underground plant. 
Rhenania-Oseag. 


1 February, 19,6. 
See page 152. 
40,000,000 RM. 
10,000,000 ЕМ, 


a) Skilled 950 
b) Unskilleà 250 


c) Foreign 150 
Total 239 


333 .000 min days. 
850,000 man days, 
1,000,000 man days, 
180,000 94. ft. 


200,000 cu. уда. 


25,000 tons por mon:h erula. 


installation with equipment moved from 
Ruenania-Ossag refineries at Harburg and Gras brook. 


It was to consist of 


topping =tills of 30,000 tons por month capacity; vacuum stills of 15,000 


-ihh 


tons per month capacity; dewaxing, sulfuric acid and clay treating. 
In addition, a small wax cracking and synthetic lube oil plant was 

to be installed with a capacity of 450 tons ger month, The excava- 
tion was about 30% complete. 


Sources of data: 
Mr, E, Geilenberg. 
Dr. Zorn чр 1.6. Farben, Leuna + 
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ЦАШ "раса 55 
(a) General Data: 
1. Iocation ı W4llingen/Wa ldeck. 
2. Construction type + Underground. Planned to enlarge exist- 
ing slate mines. | 3 
З. Company in ch rge L Ruhr Chemie. 
he Design capacity : See page 152. 


(b) Coot and Labor Beguired: 


Very little had been accomplished on this plant because of difficul- 
gies with excavating. No labor statistics are available, 


(c) Mecavation Beguirdi 


], Area i: 57,000 δα. ft. 
2, Volume i 48,000 cu, уаз. 


s plant was planned in October, 19Ш and was to be finished 
талл m Be grt — — таз to be made as an extension of 
one Ld 
ga 
a 


As originally planned, the plant wes to have a capacity of 30,000 
per month of synthetic lube oil, to be ;roduced from Fischer Kogasin 
o be shipped fram Holten-Orerha usen, 
t 


Тріз installation was lo consist of 3 cracking units for Kogasin 
ana an aluminum chloride polymerization plant for the prodwticn «f 


Because of the difficulty in excavating the shale the size of the 
plant was reduced to 7,500 tons per month of charge in January ani later 
the lube, 011 plant was dropped entirely and the project was reduced to 
removing 2 cracking plants fron Salzbergon (120 tons yer day) and one 

from Livorno, Italy (200 tons ре: day), 


Considerable difficulty was encountered with caving of tho пиа 
formation, 50 little progress was mde. Те attack on the mining j:co- 
lem appeared to be very poorly organized ard the eyuipment was primitive. 
Only 10% of a total projected excavation of 26,000 cubic yams had toon 
finished. 


Sources of datar 
Mr, E, Geilenberg. 
Dr. Zorn, т.с. Farben, Louns о 
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(а) General Dalai 
1. Location ı Moosbierbaum near St, Foelten/Llower Danube, 
2. Construction tyre t Above ground in wod з, 
3. Company in charge 1 Donauchemie, | 
lle Estimated completion | 
date : < = = 
5e Design capacity £ See page 152. 


(>) Gost and Labor Heguiroii 


This project never went beyond the foundation stage, 


This was to have been в hidden installation in the woods about 5 km, 
from the I.G. Refinery at Moosbierbaum, Equipment originally ordered far 
Moosbierbaum was to be usdd. 


The plant was to consist of the following: 


Vacuum Distillation. 
Hot Clay Contact Plant. 
Dewaxing e 


The projected capacity was 7500 tons per month. 


Sources of data: 


Mr, E. Geilenberg,. 


Dr. Zorn = 1.6. Farben, lounas 
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FLUTE "DACH 7" 
(a) Gener) Datas 
1. Location: i: Alte Foste near Рігпа/Ѕахопу, 
2. Construction type : Underground 


3. Company in charge 


4. Estimated completion 
date i 


5. Design capacity 


(b) Cost and Labor Heauireds 


le Estimated total cost 


2. Estimated cost until 
end of war : 


3. 


о 


5, Total labor νο 
end of war 


6. Total labor for 
canpletion of plant 


Average number of 
workmen 


Construction labor 
to end of war | i: 


` 


Deutsche Gasolin. 

1 September, 19/5 

See page 152. 

8,000,000 Ri. | 
6, 000,000 ΕΜ. 


а) Skilled 100 
b) Unskilled 100 
с) Foreign 

Total 


83,500 man days, 


270,000 man days, 


mm — Tn n n 


320,000 man days. 


This was to be an underground plant in sandstone tunnels lined with 
It was to consis’ of tho following: 


SNP Extraction Flint 
Efeleanu Dewexing Plant 


) 
) fron Dollbergen Refinery. 


Lube 011 Redistillaticn Unit 


Vacuum Distillation Unit 
Hot Clay Contact Flant 


NEW e 


чч 


Erection of equipment was just starting, 


Sources of data: 


Mr, Е. Geilenberg 


Dr, Zorn = 1,6. Farben, Leunis 
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PLANT "DACHS 8" 


ati Oil ant 


(а) Genera] Data: 
1. Location : Muehläorf Glatz Осу Lover Silesia, 
2. Constructicn type : Open construction above ground. 
3. Company in charge + Continental Oel Α.Ο. 
4. Estimated completion 
date i Froject abandoned. 
5. Design capacity 1 See page 152. 


(b) Gost and Labor Beuuired;, 


Planning and construction were abandoned before much had been sccom- 
plished» This plant was to have been built above ground іп a marrow valley. 


Equipment was as follows: 


1, 
2. 
-i 
le 
5e 


Distillation ) 

Duo-3ol extraction From mi terial ordered for 
Sulfuric acid treating ) Trzebinia 

Hot clay contact 

Dewnxing Ordereü for Iaslo 


The distillaticn unit had а capacity of 28,000 tons/mo and distil- 
lation was accomplished in two passes through the same unit, first аў 
atmospheric pressure and then under vacuum, to achieve the stated plant 
capacity of 14,000 tons per month of feed, 


Sources of data: 


Мг. E, Geilenberg 
Dr. Zorn = LG. Farben, Louna e 
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Каха у snd Catalyst Man.fagjuring 
(а) Садеда Раа 
1. Iocatim t Unterloqguitz. 


2. Construction type 
3. Company in charge 


le Estimated completion 
date 


Se Design capacity 


(b) Gost and Labor Required; 
1. Estimated total cost 
2. Total labor 

(ә) фаха оц Required: 
1. Area 


м 2. Volume 


In slate quarry. 


I, С. Farbenindustrie, 


See following pages. 
65 tons per month of Paraflow ys 


a 
85 tons per month of gas — MU 
350 tons per month of sump phas 


See following pages. 


See following pages, 


55,000 за. ft. 


9,000 сц. уз. 


га“ 
"Steinbock 2" was to be а catalyst manufacturing plant, 2150 — 
flow unit and di-ethyl-benzene (Kybol) plant as original ly plan ed t^ 
14,4. in January, 19,5, the di-ethyl-benzene (Kybcl) plant was —* 
and the рага{1от unit pushed to offset loss through air raid damage 
the only German paraflow plant, in Ludwigshafen, 


At the site in Ansbach near Unterloquitz is an old slate — 
originally known as the "Grube Brani", There are five levels, ra 
vertically about 90 feet, Slate was being mined in the lowest tw 


levels only. 


It was plamed that the Gewerkschaft Glusckauf" which 


operated the slate mine since 1919, was to continue slate mining in 


the lowest level only, 


The top level, which contained the largest existing chambers 
fo receive the mmflow plant, 


as 


. 
EL 


The other levels were to house Me 
catalyst production, (See perspective drawing on tage 160.) 
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(ст) was charged with increasing the wid th 
own shaded on the persyective 





ae oe оен Toit 
draw $ of the existing tunnels sh 
ng), so that the equipment cou be moved into the work chambers 
ting tunne 12 had а cross-section of 


diem 208 mountain, Тһе exis 

fast Ж -1/2 fect and were being increased to 10 feet wide and 11,5 

igh, The OT was also leveling the floors and installing track» 
nstalled, the chambers were 


I 
n the parts where equipment was to be 1 
tective cover abow 115 fecte 
or the tunnel ех- 


^ des 60 feet high with а min imum 

te "Gewerkschaft Glueckauf" was of's subcontractor f 

ions; work was started 15 January 1945 8 April 195. 
nû also co 
к effect and 
ventilation system 


nnected to the outside. 
the air circulation 


interconnected a 
(to cost 


esults in a stac 
However, 8 
instal led» 


Th All levels are 
i is communication r 
з very good in the mine. 
about 50,000 RM) was to be 

The 1.0. Farben ws to install the oquipmen t brought fromPoeli tz 
and Ludwigshafen, where the jaraflow plant had been bombed beyond re- 
Tair. 
& was to consist of three locomotives. 
rated above grouni; later these were 
ller chambers on the second levels 


for the yaraf low 
of it has been ас 


Tne power plan At first, 

these were to be ope to be moved 

inside one of the oma 

About 60% of the equipment 

in cr near Unterloquitz but пас 
the minete 

ke installation, jarre quanti- 


the "Steinboo 
t from Poelitz and Ueckermuende had been 


plant is at the site 
tually installed in 


In addition to hous iac 


ties of hydrogenation ea walys 
stored in and near the mine e 





On the following pages will de founds 

1, Table of comparison between the original project, including 
Kybol (Project I), the reduced project without Kybol (Froject 11) and 
lant located above ground. (Pages 155-155 o 


Froject III with the p 


timates a5 prepared b garben, 16 Maran 


y the 1.5» 


2, А cost 65 
19,5. (Pages 157-159)» 
30 А schematic Qravinc of ihe entire und erground mine. (FE? 750) 


Sources of datas 

j hafene 

Mr, № Wolf, Engineer with the 160» Farben, 1289263 

i j sgis tang 
Now living near the site in Shader tha le He was а55 

y appointed by Geilefber£e 


to Мг. Raichle, project manager : 
-19;= 
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"STELIBOCK 2" 


Comparison of the original project of 23 November, 19%4, with the project 
on 3 January, 1945, and an above ground installation: 


Project I dated Iroject II ‘roject III 
23 November, 1911, dated 3 January  |Above ground in- 
1945 without stallation at the 
Kybol * Ludwig" mine 
without Kybol * 
Production: 65 tons per month 65 tons yer month jaraflow. 
paraf low 85 tons per month gas phase 
85 tons per month gas catalyst. | 
phase catalyst. 350 tons per month sump phase 
350 tons per month sump catalyst. 


phase catalyst. 
1400 tons per month Kyool, 


Material Required; 
New steel for mechanical 
equipment 2,380 tons 1,100 tons 1,100 tons 
Structural steel, inclui- 
ing rails 1,950 tons 330 tons ЦО tons 
(incl, 180 (120 tons) 
of track) 
' Structural timber 720,000 128,000 93,300 
bcard feet сага feet board feet 
Cement 1,000 tons 00 tons 250 tons 
(900 tons) 
Bricks 800,000 pos. 100,000 pes. 170,000 yes. 
Gravel, Sand, Stone 7,000 tons 5,900 tons 1,600 tons 
(6,000 tons) 
Constructicn cost 1,800,000 RM 500,000 RM 500,000 RM 
(750,000 RM) 
labor Required: 
а) Mining - Skilled 50 25 — 
Unskilled 320 160 > < 
b) Construction - Skilled 100 $5 120 
Unskilled 750 315 200 
c) Mechanical - Skilled 235 110 0 
Unskille4 415 190 0 





* Figures pot in ;arenthesis show 'without air raid precautions," 
Figures ip yarenthesis show "with air raid precaution installations," 
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бойла zu Stream: 

Catalyst Plant ері of May, 1945 end of May, 145 | end of May, 1945 
Faraf lor end of Apr, 1945 end of May, 1945 | end of May, 1945 
Kybol end of Jun, 1945 -= - ὦ 

Tise Schedule: 

Freliminary work at site 20 days 
Planning — 10 days 
Mining, excavation 50 days — 
Construction work 75 days 105 days 
Installation 75 days 75 days 





The above tabulation was prepared by the I,G, Farben in January, 19,5 
to prove that the surface construction is not time-saving, especially as 
the speed is predicated upon weather conditions and time lost through air 
raid alarms. The saving of structural steel in Irojeot III is more than 
offset by the required fragmentation protection walls and air raid shelters 
ag 8 greater amount of cement is needed. Due to the required air raid pre- 
caution measures, the overall total of labor required for the underground 
installation would not exceed the surface project. 


Of course this favorable comparison is possible only due to the fact 
that an existing mine with sufficiently large underground cavities was 
selected for this project, and little additional excavation, such as in- 
oreasing the cross-section of some tunnels was required. 
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(а) wu of ical Equipments 
prices given are for new equipment) 


Faraflow 400,000 RM 
Gas phase catalyst 1,500,000 RM 
Sump phase catalyst 450,000 RM 
Oppau catalyst 400,000 RM 

Total 34,050,000 RM 


Thereof actually new equipment: 


(b) ‚ and Insts lations 
could be calculated under air raid damage) 
Dismantling 300,000 RM 
Installation _ 700,000 FM 
Total 1,000,000 RM 
(c) onstruction Costs 
Paraflow ` 170,000 RM 
Gas phase catalyst 300,000 FM 
Sump phase catalyst 150,000 RM 
Oppau catalyst 140,000 FM 
Fower installaticns 20,000 HM 
Total 810,000 RM 
(а) Mining Gste 
Preparing of the underground 
rooms and widening and heigthen- 
ing of existing tunnels 450,000 RM 
Ventilation 20,000 HM 
Total 500,000 RM 


(e) Power Installation (mechanical equipment): 
150,000 RM 


Boiler plant 

Gas Produc tion 0,000 RM 

Fower distribution 100,000 RM 
Total 410,000 RM 
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1,100,000 HM 








- "S @ ' 


(f) Miscellaneous Costs for Installation of 


the Undersrouml Disrersal Plants 
Railroad 200,000 М 
Fresh water and water disposal 25,000 RM 
General lighting 20,000 RM 
Total 245,000 RM 
(g) Cost of Ereliminary Planning: 80,000 FM 





According to current contracts for other projects (D\CHS, KUCKUCK, 
etc.) the Reich carries the following: 


1. Mining cost,(d) above 500,000 RM 
2. Miscellaneous costs for in- 

stallation of the Underground 

Dispersal plant,(f) above — 247,000 RM 


Total 745,000 nM 


The complete or partial carrying of the followirg items by the 
Reich should be considered: 


1. Preliminary planning, (g) above 89,000 RM 
2, Construction cost,(c) above 810,000 RM 
З. Power installation and dis- 
tribution,(e) above = 410,000 ЕМ 
4. Dismntling and installation 
cost,(b) above 1,000,000 TM 
Total 2,300,000 RM 


Through the dispersal underground, the following higher expenditures 
Occur 48 compared to normal construction above ground: 


1. Due to longer power lines to plant (access 
tunnel of about 1000 ft. length) and due to 


levels being about 100 ft. on center vertically 75,000 RM 
2. Due to longer pipelines for raw and finished 
Products 50,000 RI 
3. Additional cost for necessary elevators due to 
units being located at various levels 50,000 RM 
(continued) 
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4. Additional cost for powerlines (special 
cables, humidity resistant) 


100,000 Hi 
5» Additional cost for Signal systems for 
safety precautions and telephone in- 
stallations 25,000 НЫ 
Total 300,000 Ni 
The carrying of this cost by the Reich should be negotiated, 
2.6. Farben gosti | 
Cost of new mechanical equiment 1,100,000 RM 


In addition, costs from items (c) and (4) yet to be determined. 


Recaps: 





Without consideration 


for unforeseen Costs, 
the grand total for th 


e whole Project is 115,000 АМ 

Of this,. the Reich, 

directives for the 
¢ carries 


in accordance with the 
Underground Dispersa] 


745,000 RM | 
The 1,0, Farben will carry 1,100,000 ЕШ 
The total or partial taking over of the rest 00,000 RÁ 
by the Reich should be negotiated, N 


About 6% could be estira 


ted in each сазе 
unforeseen expenditures, 


for 
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ο, - CH IHENOL RAIPACIION ELT 


| These plants were designed to remove phenols and sresols from middle 
oil produced by carbonization of brown coal, thereby producing Diesel oil 
without hydrogenation and recovering the phenols am cresols normally des- 
troei by hydrogenation. They were all located close to existing 1ου- 
temperature carbonization plants so that no increased transportation jrobe 
lems were involved, 


Two of these units were to be built by Lurgi and four by Uhde, an 
I,G, Farben affiliate. 


A rough Diesel cut 300 to 660° F. is extracted countercurrently in 
three stages with metasolvan (a mixture of gasoline and methm ol). Те 
phenols are extracted by the methanol and the gasoline serves only to 
reduce the s;ecific gravity of the oil layer to promote separation. 
After extraction, the mixture is separated into two layers by settlingi 


1. А methasnol-phenol solution or extract. 
2. А gasoline Diosel oil layer. 


The'oil is distilled to separate Diesel oil and gasoline. This dis- 
tillaticn is carried „ut in two stages--atmospheric ami vacuum. ‘he 
233013106 is re-used and the Diesel oil is re-run to 6109 Р. ЕР. Original- 
ly, it was hoped to produce Diesel oil without re-running, but this mas. 
found to be impractical. 


The methanol-phenol solution is distilled for recovery of methanol 
which is recycled to the extraction systeme 


The methanol losses are 1/10 to 2/10 per cont of the feed primarily 
because of the use of available equipment which was too small for the 
job. With proper equijyment, this loss can be reduced to .003%. ‘The зах 
plants were to treat 30,200 tons per month and the methanol loss on this 
basis was 60 tons rer month. Since methanol is only worth 1-1/2 to 2 
times as much as Diesel oil, it is not ecanamical to recover the methanol 
completely and toward the end of the war methanol was apparently no long- 
er critical. 


The phenols produced contained about 0,6% sulfur and were not suit- 
able Гог 811 purposes, : 


A list of plants is included on the following pages, giving rates, 
rroduetions, completion dates and cost information, 


Sources of datat 


| Dr. Herbert, Lurgi Gesellschaft fuer Waermetechnik, mbH, Frankfurt, 
Mr. Wel. Ruckes, Construction Engineer for Lurgi.» 
lip. Е. Gai lenberg 
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(а) General Ratas 


1. 
2, 
3. 
he 


De 


Loca tion 
Construction tyye 
Company in charge 


Estimated completion 
date 


Design cameity 


(b) Cost and labor Required, 


le 
2, 


Je 


4. 


5. 


5. 


Estimted total cost 


Estimated cost to 
end of war 


Average number of 
worlonen 


Construction labor 
to end of war 


Total labor to 
end of war 


Total labor for com- 
pleticn of plant 


"мош 17 


i 


(enol Extraction) 


Obermolwitz near Altenburg/Thuringia, 
Open construction above ground. 


DEA. 


25 May, 1945. 
Feed: 9,000 tons рег month of middie oil. 
Productions (in tons por month) 

Diesel 011 6,000 

Fuel 011 34009 


Total 9,000 
3 „500,000 Ri, 


3,000,000 RM, 


2) Skilled 100 
b) Unskilled 320 
c) Foreign 499 

Total 500 


135,000 man days. 


158 „720 man days, 


Note: See general discussicn cn pige 161. 
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(a) General Data: 


1. 
2, 


3. 
he 


5. 


Ὁ) 
1. 


2» 


ц, 
5. 


6. 


Location 
Construction type 
Company in charge 


Estimated canpletion 
date 


Design capacity 


“aut anl labor leauirod! 


Estimated total cost 


Estimated cost to 
om of war 


Average number of 
workmen 


Construction labor: 
to end of war 


Total labor to 
end of war 


Total labor to com 
pletion of plant 


"Мон 2" 
(Phenol Extrac tion) 


Hirschfelde, northeast of Zittau, 
Open construction above ground, 


ASW, 


30 May, 1915. 


Feed: 6,700 tons por month of middle oil, 
Production: (in tono per month) 


Diesel 011 14,400 
Fuel 011 22300 
Total 6,700 
1,000,000 RM, 
3,000,000 FA, 
N Skilled 50 
5 Vaskilled 150 
o) Foreign ` 
Total t 


67,000 man days. 


180,000 man days, 


lote: See general discussion on page 161, 
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(a) Genera) Data; 


1, 
2. 
3. 
һә 


- 


Je 


(b) 
1. 
2. 


3° 


location 
Construction type * 
Company in charge 


Estimated completion 
date 


Design capacity 


Cost anû labar Requireds 


Estimated total cost 


Estimated eost up 
end of war 


Average number of 
workmen 


owtruction labor 
to end of war 


Total labor to 
end of war 


lotal labor to 
completion 


Noa 1. 
(Phenol Extraction) 


Auschwitz near Gleiwitz/Upior Silesia, 
Open construction above groui e 
I.G. Farben 


¥inishea 


Feed: 3,200 tons rer month of middle oil. 
Froáuetion: (in tons per month) 

Diesel 011 2,100 

Fuel 011 


Total 3,200 


34,000,000 RM, 
3,000,000 RM, 


a) Skilled 50 
Ὁ) Unskillea 150 
e) Foreign 

Total 


500 
400 
60,000 man days. 


135,000 man days» 


$ This plant was built above ground but was partially destroyed by bombe- 


ing. 


Plans were being made to move the plant underground. 


No progress 


was made on this because of carture of the area by the Russians. 


Note: 


See general discussion on раде 151. 
— 





(а) Genoral Data: 


le 


2. 


3. 


he 


5» 


Location 


Construction type 


Company in charge 


Estimated completion 
date 


Design capacity 


(b) Lost and labor Beguireds 


1. 


2. 


7». 


Estimated total cost 


Estimated cost to 
end of war 


Average number of 
workmen 


Cenctzuction labor 
tc end of war 


Total labor to 
ела of war 


Total labor to com- 
pletion of plant 


(Ihenol Extraction) 


iiltitz-Roitzschen, south of Meissen. 


Underground in extension of existing 
tunnel. 


I.G. Farben. 


30 June, 19,5% 
Feed: 6,100 tons per month of middle oil. 
Production: (in tons per month) 

Diesel 041 3,900 

Fuel 011 24500 


Total 6,100 


500,000 RM, 


2,700,000 nM, 


a) Skilled 150 
Ὁ) Unskilled 150 
c) Foreign 309 
Total 600 
90,000 man days. 


122,000 man days. 


Note: Sec general discussion on jage 161. 
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(Phenol Extraction) 


(а) @адеха Data: 
1. Location : Niedemu, near Dresden. 
2, Construction type t Open construction above дгошӣ . 
3. Company in charge › Ruetgers. 
4. Design capacity : Feeds 3,00. tons per month of middle oil. 


Production: (in tons per month) 
Diesel 011 2,000 


Fuel 011 1,000 
Total 34,000 


(b) Gost and labor Required: 


Records not available, Gost and manpower required similar to 
other "Мое h" plants. 


Note l: This plant differed from the other "Molch" units in that a 
conventional caustic extraction process was used instead of 
the gasoline-methanol solvent, 


Note 2: See general discussion on page 151, 
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a) General Data; 


b) 


1. 
2. 
3. 
ц. 


5. 


Zost anà Labor Required; 


1. 


2. 


3e 


he 


5, 


6. 


Location 
Construction type 
Company in charge 


Estimated completion 
date 


Design capacity 


Estimated total cost 


Estimated cost to 
end of war 


Average number of 
workmen 


1 


Construction labor 
to end of war 


Total labor to 
end of wor 


Total labor to qom- 
pletion of plant 


"NOLOH 5" 
(Phenol Extraction) 


Nachterstadt. 
Open construction above ground. 
Biebeck, 


15 June, 1945. 


Feed: 2,600 tons per month of middle oil. 
Produstions (in tons per month) 

Diesel O11 1,700 

Fuel 011 900 


Total 2,000 


3,000,000 RM 





2,000,000 RM 


a) Skilled 100 
b) Unskilled 150 


e) Foreign 200 
Total 4.50 
54,000 mm days. 


90,000 man days. 


135,000 mn days, 


Ste: See general discussion on page 161, 


-167- 


- oF 


(Shale 011 Plants) 


(а) General Data: 


(5) 


le 
2. 


2. 


ц. 


5. 


Location 
Construction type 


Company in charge 


Estimated completion 


date 


Des.gn capacity 


t See next jage for individual locations, 


i 


Open construction above ground. 


Deutsche Oelschiefer-Forschungs- 
gesellschaft 


Wueste 2, h, 8, 9 in makeshift 
production at end of war, 


Wueste 1 would have been ready for 
makeshift production by June lst, 


Wueste 3, 5, 6, 7 and 10 were post- 
poned. Required construction tim 


Feed: 45,000 tons of oil shale (each plant. 
1250 to 1800 tons of shal« oil 


Cost ара. labor Required for 10 Plante: 


1 


2, 


3. 


he 


5. 


Estimated total cost 


Estimated cost to 
end of war 


Averare number of 
emp loyees 


Construction labor to 
emi of war 


Total labor to end 
of war 


Total labor to can- 
plete plant 


48,000,000 RM, 
36,000,000 IM, 


a) Skilled 500: 
b) Unskilled 750 
a) Foreign 1,750 

Total 5,000 
1,060,000 man days. 


1,550,000 man days. 


2,160,000 man days. 
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Ἵν Nehren 
2. Wessingen 
Je Engs tlatt 
ць Erzingen North 
Se Erzingen West 
bs Dormettingen West 
7. Dormettingen Center 
В. Dormettingen South 
9. Se hoemberg 

10, Zeyfenhan 


The following five additicnal plants were contemplated but were dropped 
later: 


ide Sehaerzingen 

12. Sebandelah (Brunswick) 
Be Sc hoemberg | 
15. Frommern 


Construction by the D.B.H.G, (Deutsche Bergwerks = und Huettenbau Gate bole ) 


Baron HeJ» Kruedener, who for years was interested in oil production 
from shale was charged with planning and constructing shale oil plan ts in 
1953 bY the Chief of the Armament Supply Division of the Ашу, (Ruestungs- 
piane put in 194 after partial destruction of hydrogemtion plante, 
the Commissioner General for the Chemical Industry supported this project 
and ordered construction of 10 plants by the Commissioner General for Im- 
med 1a te Measures p Goile, ITE è 

Construction began in July 194. Four makeshift plants went on 
steam in March 19,5, with a daily production of about 25 tons each, 


In moving kilns lO-feet high, о11 is distilled from shale at medium 

temperatures, the oil shale Supp.ying most of the required heat through 
tial голо. "Kiln" in this case simply means а heaped pile of shale, 

the surface of which was covered with a layer of jeat. This layer was 
used to ignite the kiln, as well as to protect the burning during rains. 
041 io formed by cracking at 900° - 16000 p, The oil vapors are sucked 
away through probes sunk into the kiln and discharged through a jet con- 
denser and an electric filter into the combustion fumace where non= 
ecndensible 82865 are burned. The kiln must operate at 400° - 16500 p, 
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The burned shale remains in place to be eovered with the original 
earth layer. 


The minimus distanee between the moving Kiln and the edge of the 
shale deposit should be 600 to 900 feet. Surface deposits of 6 feet 
minimum thickness, amounting to at least 2,000,000 tons of shale were 
considered necessary to justify installation of a plant, The oil con- 
tent cn the average is abcut 4e5% acsomling to. pischer. The crushing 
of shale to walnut size was desirable and experiments, were started to 
determine explosives und drilling arrangemen te in ordés to obtain sueh 
shapes e 


Strip mining alongside railway track was planned. To move ons tan 
of shale costs about 2 RM where overburden is not more than 2 - 7 feet 
(open cut method), If overburden is thiek ani mining through shafts 
and tunnels is nesessary, the 008% por ton:of shale would increase to 


6 - 7 ΕΜ. 


In order to utilize the German oil shale deposits in Wuertenberg, 
10 simple low-temperature distillation plants were planmd with a tota? 
барасі+у of about 18,000 tons per month of shale oil, This oil can be 
used without further processing as fuel for hot bulb motors (Таш; Motors). 
It covld not be used in jet propulsion for the ME262 because it cokes. 


There were 50,000 motors used in agricultural machines, 10,000 
motors used in industry and 10,000 motors used by the Army, or a total 
of 70,000 motors. According to Ilanz, an average of 5 tons of fuel is 
consumed рег motor per year. The yearly consumption therefore is: 

70,000 x 5 = 350,000 tons, 
Estimäted production in the 10 Wueste plants: 
‚1800 x 10 x 12 „ 216,000 tons per year. 


Total steel required for the 10 plants is 17,000 tons (10,000 tons 
thereof for machines and equipment). 


All Wueste plants are above ground in open locations which are 
camouflaged to а great extent. 


Throughput per plant per month - 45,000 tons of oil shale. 


Production per plant per month was estimated to be 1250 to 1800 tons 
of shale oil, 


75,000 to 85,000 gallons of water per 2! hours was estimated neces- 
загу for a plant with 1500 tons per дау of oil production (exe iwling 
gasoline production - if gasoline was to be produced, the water require- 
ments would be doubled], 
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Total powder requirements for the 10 plants was estimated at 1250 
tons per year. During three weeks of operation, four *"Wueste* plants 
yielded 30 - 35% of the oil present in the shale. The pilot plant yield 
was 50 - 60Я. In the Dr. Graf oven (simplest and most modern solution), 
recovery wis about 85 - 95%. 

Tue shale oil cannot be compared with regular mineral oil due to 
the process of direct burning. The oil is very sensitive to heat and 
light, and is not stable in storage. t can be used successfully in 


hydrogenation where its high sulfur content is advantageous (4% sulfur 
in oil). However, this use cannot be justified commercially. 


Sources of data: 
Baron Von Kruedener, of Speer Ministry. 
Mr. E. Geilenberg. 
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. — 2 
(Fischer-Tropsch Plant) 
I. KREBS lı 
1. Location ı 4Ambrock near Haren. 
2. Construction type s Underground. 
3. Company in charge t Ruhr Chemie. 

It had been planned to place 20 Fischer ovens in tunnels dug into 
the face of the cliff, Аз the plans were changed to include fewer than 
20 ovens, the surplus tunnel space was given over to the Continental 
Rubbex Company of Hannover for rubber storage purposes, This was à 


small plant as the average Fischer plant uses 100 to 150 ovens, Base} 
on the number of ovens, the capacíty wou)d be about 1000 tons per month. 


п. KREBS 21. 
This plant never progressed beyond the planning stage. 
Sources of data: 
Mr. E. Geilenberg. 
Files of «rof, Krauch, Cormissioner General for 
Froblems of the Chemical Industry. 
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"FRITZ" 
(Dewaxing Plant) 
(a) General pata: | 


1, Loca tion t Neuland on the Neisse, 
2. Estimated completion 

date : Believed to have been completed. 
3. Estimated capacity к 1000 - 2000 tons per month. 


This was а makeshift dewaxing plant that had been moved from the 
Erdoelwerke Idaweiche, Kattowitz into the basement of a brewery. The 
cooling plant of the brewery wis to be utilized to supplement the re- 
frigeration equipment of the plant, 


— ee. ~ - o — 
Sources of data: 


Dr. Kranepuhl, І.С. Farben, Leuna, 


"тт 1. 


I. GENERAL: А complete program for the use of the tunnels of the 
salt mine at Heilbronn for housing several different chemical installa- 
tions had becn postulated. The program called for building a Actory 
for the production of Hyürazin-Hydrate, V-2 weapon fuel (code name: B 


material); the production of 85% Hydrogen Feroxide (code name: T ma- 
terial); the production of various base materials for the manufacture 


of propellants ani high explosives, such as diglycol; the rroduction of 
tetrasthyl lead; a plant for the repair of high pressure valves and fit- 
tings for hydrogenation units; and tle ragt of catalyst for the pro- 
duction of ammonia and methanol, 


II, Of all this program, only the plant for high pressure equirment 
maintenance and the catalyst storage area шеге actually carried beyond 
the planning stage. The following applies only to the part put into ef- 
fect: 


(а) General Data: 
1, Location . ı Heilbronn, 
2. Construction type + Underground in salt mine. 
3. Company in charre t 1.0. Farben, 


це Estimated completion 
date 1 1 June, 195. 


(>) Cost and Labor nequireds 
1. Estimated total cost 1 1,000,000 RM, 


2. Estimated cost to 
‘end of war 


300,000 m, 
З.  Averace number of 
vorlesen es | ; Skilled 100 
b) Unskilled 10 
c) Foreign 100 


Total 210 


h. Construction labor ! 
to end of war t 12,000 man days. 
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5. Total labor to 


end of war ı 13,000 man days. 
6. Total labor to com- , 
pleticn of plant ; 45,000 man days. 
(c) „Excavation meguired: 
1. Area + 100,000 sq. ft. 
2. Volume : 90,000 cu. уйз. 


Sources of data: 
Мг. E. Goilenberg, 
Files of Prof, Krauch, Commissioner General for 
Problem of the Chemical Industry. 
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"ВАЗЕ" 
(Tetraethyl Lead Flant) 


(а) Genera) Data: 

1. Location : Brixleeg, Austrian Tyrol. 

2. Construction type ı In natural cave, about large enough to 
accpmmodate a commercial plant of cone 
ventional design and constructicn. 

3. Company in charge : Baryt, Gom.b.H. a joint subsidiary of 


I,0. Farben and lauranil of Innsbruck, 


ц. Estimated date of 


completion t 1 March, 1945. 
5. Constructed by : Organization Todt. 
6. Excavation required i Area: 107,000 sq. ft.3 


Volume: 29,000 cu. уйа, 

This inóluded squaring off the some- 
what egg-shaped cave, and boring two 
tunnels, | 


7. Capacity t 200 tons/month tetraethyl lead 


The RA3E (tetraethyl lead plant) is the only one reported which was 
to be constructed in a natural cave, This was a particularly judicious 
choice, as this provided readily the high vertical clearance (120 feet) 
preferred for this type of operation, 


The plan was considered entirely impractical by the manager of the 
Frose tetraethyl lead plant. The construction work never kept up with 
Schedule, and at the time of surrender, two monihs after the originally 
planned completion date, the equipment was only beginning to reach the 
site, and none of it had been erected, 


= 
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